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ACTINOMYCOSIS HOMINIS IN AMERICA, WITH REPORT OF SIX CASES.’ 


Wituiam G. Ervine, M. D. 


The first cases of actinomycosis hominis to be noted in 
America were those reported by Murphy of Chicago in 1885. 
deven years previously the articles of Bollinger, Harz, and 
srael, appearing in Germany, had definitely established the 
elationship of the disease in animals and man to its cause— 
he streptothrix actinomycotica, or ray fungus. 

In the years subsequent to the appearance of Murphy’s 
rticle, numerous cases of the disease were reported from 
jarious parts of this country, until, in 1899, Dr. John Ruhrih 
bf Baltimore was able to present a collection of 58 cases, 
many of which were then published for the first time. 

In this most thorough discussion of the subject, the re- 
sults obtained from a compilation of these American cases 
vere compared with those of several hundred cases collected 
a Europe by Moosbrugger, Sokolow, Guder, Poncet and 
Bérard, and others, to bring out many valuable facts re- 
parding the disease and its treatment. 

To this collection Ruhrih subsequently added 4 cases as 
ddenda, and seven others in a supplementary report appear- 
mg in 1900, thus including all the cases appearing in the 
American medical literature to November, 1899. 

Since the publication of Ruhrih’s article, cases have been 
ore frequently reported, 25 appearing in the current Amer- 
an literature from November, 1899, to December, 1901, 
nclusive. 


"Read before the Johns Hopkins Hospital Medical Society, June 2, 
p02, 


In addition to these, five cases occurring in the wards of 
the Johns Hopkins Hospital and a sixth in those of the 
Union Protestant Infirmary of Baltimore are now reported 
for the first time, making a total of 100 American cases. 

Of the five cases observed in this hospital—all of which 
have occurred within the past three years—the disease was 
primary in the cervico-facial region in one, in the thoracic 
region in a second, and in the abdominal region in the re- 
maining three. One of the abdominal cases died and one 
recovered, while the other cases have not yet been dis- 
charged. The sixth case, where the disease was located in 
the abdominal region, terminated fatally. 

Following are the chief points in the clinical histories of 


each: 


Case No. 1.—A. B., male, black, 17 years old, a rivet 
cleaner, from Hampton, Va. 

He entered the hospital September 24, 1901, complaining 
of pain in the right side of face. 

There was nothing of importance in his family or personal 
history, nor any history of infection. Eight months pre- 
vious he first noticed stiffness of the lower jaw and swelling 
in front of and below the right ear. 

This swelling increased slowly, became painful, and in 
April he was operated on at the Hampton hospital, and the 
pain was relieved, but discharging sinuses persisted in the 
wound. 

Examination showed a large swelling in the region of the 
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ygoma and under the ramus of the jaw, soft and tender, 
save below the ear where there was a hard mass. He was 
unable to separate his jaws. Numerous sinuses were pres- 
ent, containing typical “sulphur” granules, in which the 
The febrile 


response to the administration of tuberculin was somewhat 


ray fungus was demonstrated microscopically. 


suggestive, not typical. 

For two months the patient’s condition remained the 
same, new sinuses appearing at intervals and his tempera- 
ture 99°-100° F, blood 


showed a moderate leucoeytosis of 8-10,000. On November 


ranging from while examinations 
16 Dr. Mitchell explored the region of the right lower jaw, 
which was found to be greatly thickened, due to the forma- 
tion of spongy tissue beneath the periosteum. ‘This was 
chiseled away to normal bone, the adjacent diseased soft 
parts and sear tissue were dissected out, and the wound was 
packed with iodoform gauze. The after-treatment consisted 
of irrigations, at first daily, then on alternate days, with 
weak bichloride of mercury solutions, and the draining of 
the wound with iodoform gauze, for which last, gauze soaked 
in a saturated solution of potassium iodide was substituted 
in January and continued three months. At the same time 
KI was administered internally in increasing doses, reaching 
a maximum of 50 grains t. i. d. The wound healed slowly 
until early in March, when but a single sinus remained. 
However, at intervals the right side of face would swell and 
the patient would suffer considerable pain. These condi- 
tions grew worse and in March a new sinus appeared under 
the ramus, admitting a probe a distance of 5 cm. 

On March 27 Dr. Mitchell again explored the jaw, found 
that the new sinus extended nearly to the coronoid process, 
while, communicating with the old sinus in the region of 
the zygoma, was a pocket containing about 10 grams of pus. 
He removed the coronoid, part of the zygoma, and much of 
the ramus, and dissected away the granulation and scar 
tissue, this last permitting the jaws to be widely separated. 
The after treatment was similar to that following the first 
wound 


operation, and the is healing slowly, while the 


patient’s general condition remains good. 


Case No. 2.—J. B., male, white, unmarried, age 26 years; 
residence, Mt. Wolf (York Co.), Pennsylvania; occupation, 
farmer, 

Kntered the Johns Hopkins Hospital September 24, 1901, 
complaining of a discharging sinus in the chest. 

His family and personal history was unimportant. In 


March, 


the chest. 


1901, he began to suffer from fever and pain in 
His chest bulged and his heart was displaced. 
Was needled several times and finally pus was obtained in 
the left 


lower back. An incision was made and consider- 


able pus was evacuated. There has been an intermittent 
discharge ever since. 

One week before admission a red and tender swelling 
appeared on the left side of chest, outside and below nipple. 
This was opened a few days before admission, and a small 
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There had been « nsiderabl, 


amount of pus was evacuated. 
loss of weight in the past six months, largely regained 9 
late. 

kixamination disclosed a red swollen area, a hand’s breadth 
in diameter, its center in the left anterior axillary ling 
which was very tender on palpation. Pus escaped from , 
sinus admitting a probe as far as the rib. Below the ang, 
of the left scapula in the seventh interspace was a sinus dis 
charging pus freely. ‘There was decided flattening and in. 
paired motion of the left side of chest. Distinct flatnes 
and absence of breath sounds and vocal fremitus were found 
over entire lower left chest. 

On September 26 Dr. Follis excised the posterior sinus, 
removed 4 cm. of the 8th rib, and opened into a cavity 
18x 15 em. which contained a large amount of thick yellow 


pus. In this a branching bacillus was found, which did not 





grow upon ordinary media. The cavity was packed with 


iodoform gauze and a drainage tube inserted. ‘The abscess 
over the same rib anteriorly was also opened and curetted 
out. There was seemingly a communication between the 
two cavities. 

For two months the patient’s condition was improved but 
a copious discharge continued. 

About the middle of November a swelling 6x8 cm. ap- 
peared outside and below the anterior wound, painful and 
November 25 Dr. 





tender, and presently fluctuating. On 
Follis incised this, evacuated some pus, curetted and swabbed 
with carbolic the soft parts and the other sinuses, removed a 
portion of the involved rib, spongy in character, and irrigated 
the posterior cavity with salt solution. 

In the pus were found typical “sulphur” granules, con- 
taining the ray fungus. 

KI was administered internally in increasing doses to 30 
grains t. i. d. 

The patient’s condition improved, his temperature re- 
mained normal, the wounds slowly granulated up, and he 
was discharged on December 20, with orders to continue | 
the KI treatment and to return in two months if the sinuses 


persisted. 


In the middle of January 
the sinuses had closed and 10 days later a swelling appeared 
This was 


On February 4+ he returned. 


over the spot, associated with fever and chills. 


incised and foul-smelling pus escaped. 

Examination showed left chest less prominent, respira- 
tory movement less, tympany below 5th rib. All the sinuses 
were healed save one below the spine of scapula which dis 


charged blood, no pus or granules being evident. It admitted 


\ probe to a depth of 11 em. 

February 9 patient failed to react to tuberculin. The 
sinus showed a tendency to close, with damming back of the 
discharge, accompanied by fever, headache and malaise. 

On February 18 Dr. Follis opened the left side of thorax, 
removing a large portion of three ribs, all diseased. Through 
this opening, equal to the diameter of the underlying cavity, 
the whole space was carefully curetted, much pus and| 
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erotic tis were removed, and the cavity was swabbed 
ecToul ° 


sith carbo and irrigated with salt. Aside from a febrile 
tack, viel to quinine, improvement was uninterrupted, 
shy sound aling rapidly. After three weeks discharge was 
ght and cranules had disappeared. KI was continued 
oughout, up to 40 gr. t. i. d. A sinus has persisted in 
jite of swabbing with earbolic several times. It admits a 
robe a fe ntimeters. Otherwise the wound has healed. 
7 
we. No. 3—F. 8S. G., male, white, 31 years old, fireman, 


“om Sparrows Point, Md. He entered the hospital April 


1899, complaining of swelling over right side of 


stomac h. 
Except for attack of typhoid fever 4 years previous, his 
istory was unimportant. 


In September, 1898, he had a severe attack of colic, lasting 





three davs, without chills or fever. In March following he 


noticed tenderness in the right lower abdomen, and soon 


fter swelling, accompanied by some pain, especially at the 
nd of the day. No gastro-intestinal symptoms. Examina- 
tion showed a tumor in the right inguinal region, parallel to 
Pounart’s ligament, 10x % em. It was firm, smooth, red- 
ened in center and somewhat tender, and apparently in the 
bdominal wall. Left inguinal glands were shot-like, and 


the right larger and soft near the swelling. 





On April 28 Dr. Finney incised the tumor, and opened into 


: superficial abscess in the abdominal wall. Considerable 
us was evacuated and in the numerous yellow granules 


shich it contained, the ray fungus was demonstrated micro- 


eopically. The abscess was curetted and drained with iodo- 
orm gauze. The patient’s temperature was very irregular 
ntil May +, reaching 106.6°; the leucocytes, 12,000. 


On May 20, the wound had almost entirely healed from 
the bottom, the patient’s condition was excellent, and he 
was discharged. 

On October 20, 1899, he re-entered the hospital. After 

s discharge he had gone to Philadelphia, but in a few 
ays had grown rapidly worse, and since then had been under 
treatment at different hospitals in that city. 

He had lost much in weight and strength, and could not 
stand erect without pain. He limped on walking and in- 


lined body toward affected side. A sinus persisted in the 
old wound, discharging thick, yellow, offensive pus. 

On Novembe 
Id granulating wound. 


The first passed beneath Poupart’s liga- 


3 Dr. Finney again operated, excising the 
A cavity was exposed from which 
three sinuses led, 


ment, opr ning into a large cavity in the hollow of the ileum, 


which was roughened and eroded. The second burrowed 
deep under the femoral vessels; while the third extended to 
the cecum and entered its lumen. All these were lined 


with granulation tissue and stringy yellow necrotic tissue, 
The 


abdominal walls were much weakened and showed 


while sulphur granules were present in great numbers. 
muscular 
fibrous changes. 


rhe sinuses were all curetted out, the perforation of the 
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cecum closed, the adjacent lymph glands removed, and the 
wound was packed with iodoform gauze. 

The after-treatment consisted of irrigations of potassium 
iodide, 20 and later 40 parts to the 1000, until March, when 
hichloride, 1-50,000 was substituted. The sinuses were packed 
Daily dressings until April; then 
until 


with bizmuth gauze. 


Granules plentiful in discharge 


Internally KI was admin- 


every other day. 
March and never entirely absent. 
istered in increasing doses to 100 grains t. i. d., which was 


continued 4 months. The patient’s condition improved. On 
April 26, 1900, the inner sinus measured 8 em. in depth, the 
catheters 

Patient 


had been up and about the ward for a month and suffered 


outer 18 cm. and they communicated. Rubber 


were employed as drains; considerable discharge. 
no pain. On this date he was discharged at his own request. 

On May 30, 
fore a lump had appeared above the great trochanter of the 


1900, he was again admitted. Ten days be- 
right femur, and was associated with a dull aching pain. 
The 


movable and slightly tender. 


tumor now measured 5.5 cm. in diameter, was freely 


From the old sinuses was a 
profuse discharge containing granules. 

On June 2 Dr. Cushing incised this tumor and opened into 
a cavity communicating with the intra-iliac cavity via the 
button of ileum was 
The old 
sinuses and the cavities were curetted out, swabbed with 


The 


middle portion of the iliac crest. A 
removed to make communication more direct. 
carbolic, and packed and drained with iodoform gauze. 
treatment used on previous occasion was resumed. 

About this time a lump appeared in right back, near the 
lumbar vertebrae. This grew to 4 cm. in diameter and was 
red, tender, and fluctuating. 

On July 21 Dr. Mitchell incised this, evacuated several 
ounces of pus and many granules, and found a communica- 
tion with old sinus over iliac crest. Cavity and sinus were 
irrigated and curetted. 

On September 4 patient was discharged, two sinuses re- 
maining, one from above iliac crest behind, to middle of 
Poupart’s ligament, open at both ends, the other in back, 
Slight discharge, no granules. 
Had 
Health excellent, 


Two small sin- 


7.5 em. deep. 
On May 20, 1901, patient reported. 
Washington as fireman since discharge. 


worked in 


weight increased from 148 to 170 pounds. 
uses, one anterior, one posterior, persisted; slight discharge; 
no granules. 

Case No. 4.—L. R., female, age 43, from Martinsburg, 
W. Va., white, manager of telephone office, unmarried. 
tered hospital November 18, 1901, complaining of pain in 


Family and personal history were negative. 


En- 


right side. 

In July, 1901, on three successive nights, she had been 
seized with sudden severe pain in right side, not radiating, 
becoming dull and heavy. This was followed by an illness 
confining her to bed three weeks, and at home three months. 
This was characterized by swelling over region of stomach, at 


times pain in right side radiating to groin and right breast, 
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while the right leg became almost paralyzed. There was no 


diarrhcea or blood in stools. Right side remained sore. 
Four weeks preceding admission there was an exacerba- 
tion of the symptoms increasing in severity. Her appetite 
is poor, bowels irregular; she has lost weight, and has 
Sometimes she has 


slight fever. Walking erect is painful. 


trouble in voiding urine. One menstruation since March. 
No jaundice, sweats or chills. 

General examination was negative. The abdomen was 
found full below umbilicus, depressed above, the abdominal 
respiratory movements very slight. The abdomen was tym- 
panitie except in right flank, which was not so full as left, 
and was very tender on deep palpation, especially under ribs. 
The abdominal muscles were held firmly, without spasm, and 
on right side were almost board-like. 

November 20, leucocytes 24,400. 

November 22, leucocytes 36,200. 

On November 22 Dr. Halsted explored the region about 
the liver and the right kidney. An area of necrotic tissue 
was found about tip of liver, from which B. coli communis 
Pain ceased after the operation. In the 


Wound 


was cultivated. 
first dressing some suspicious granules were found. 
was partly closed and drained. 

On December 4 temperature rose to 101.7°, abdomen be- 
came full and tender 8-10 em. beyond edge of sinus in old 
wound, and the discharge increased. No chill. 

On December 19 Dr. Halsted carefully explored the right 
kidney, stripping off the fatty capsule. Kidney was small, 
hard, and flat. 
its origin not determined. 


About the tip of liver pus was again found, 
Considerable discharge followed 
at first and by February 10 only a small sinus remained in 
upper part of wound, admitting probe 55 cm. 

At this time pain developed in hypocostal region and on 
February 20 a new sinus appeared above the first, containing 
‘sulphur’ granules, in which the ray fungus was demon- 
strated. The patient did not react to tubereulin. She also 
did not tolerate KI, the administration of which was aban- 
doned after one week. Discharge continued to be profuse 
and many granules therein. 

On May 16 Dr. Halsted again operated, entering first 
abdominally, and then through the lower thoracic wall oppo- 
site some hepato-diaphragmatic adhesions, removing portions 
of two ribs. Between the diaphragm and liver was found a 
pocket of necrotic material connecting with the sinus in the 
This was curetted and drained. 


right flank. [Improvement 


has been positive but very slow. 
Case No. 5.—R. W. M., male, aged 43, from Lance, Staf- 
ford County, Va., white, occupation farmer, unmarried. He 
entered the hospital April 11, 1901, complaining of pain in 
right side. 
His family and personal history were unimportant. In 
October, 1900, he suffered from attack of cramps in right 


side without accompanying symptoms, lasting two days. Pain 


was extreme and required morphia. 








March 4, 1901, he caught heavy cold at Washington, 
Cough disappeared a few days later but pain in side returned 
and persisted. This pain was sharp and sticking, localized 
just above and to right of umbilicus, more severe at night and 
on lying down. Of increasing severity week preceding aj. 


mission. No fever, chills, jaundice or diarrhea. Had lost 9 


oO” 


pounds since onset, and on April 27 weighed 1293. On ex. 
amination right costal margin found much more prominent 
than left, though respiratory excursion on two sides was 
equal and the lungs were negative. On palpation there was 
found a mass extending downward 13 em. and with a sharply 
The individual 
costal cartilages were not palpable, overlying skin was cedem- 


marked edge 3 em. below costal margin. 
atous and infiltrated. Mass extended beyond median line. 
was very tender and there was marked rigidity of muscles 
of right epigastrium. On percussion it was flat, merging 
above into liver dulness. 

After admission temperature was irregular, never above 
100.5° and reaching normal only seven days after operation. 
The urine contained occasional casts and a trace of albumin 
at first, then became normal. 

A blood examination on April 20 showed: R. B. C. 3,800. 
000, hem. 70 per cent, and leue. 10,000. 

On May 7, the day of operation, the leucocytes had risen 
to 21.000. 
siderably in size. 

On May 7, 
nal cavity in the right upper quadrant. 


During this time the tumor had increased con- 


under ether, Dr. Mitchell entered the abdomi- 
An abscess cavity 
was opened into, which contained thin yellow pus, full of 
typical yellow granules, in which the ray fungus was demon- 
strated microscopically, and from which there was a slight 
growth of colonies of actinomycosis in five weeks. The wall 
of the cavity was formed of necrotic omentum and liver, 
large masses of the latter being curetted out without reach- 
ing normal liver tissue. Iodoform gauze was used to pack 
wound. One month later patient was about ward. Dis- 
charge was very slight and no granules found. 

On June 14, 
charged at his own request. 


53 days after admission patient was dis- 
His weight was but 1104, but 
Wound was apparently healing 
Shortly 


his condition was very good. 
well and from base, and no granules were present. 
after returning home condition grew worse, the wound broke 
down, he suffered much pain in the abdominal region, rap- 
idly lost weight and strength, and died August 22. There 
was no autopsy. 

Case No 6. (I am indebted to Dr. J. M. T. Finney for the 
following notes.)—C. H. G., 
farmer, from Nut Bush, Warren County, North Carolina. 
saltimore 


a male, white, 46 years old, 


He entered the Union Protestant Infirmary of 
with symptoms of appendicitis. His past history was w- 
important; there was nothing to lead to suspicion of infec- 
tion with actinomycosis; he had had very little to do with 
cattle. 

The attack resembled appendicitis with abscess formation 
and with that diagnosis he was brought to Baltimore for 
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rreatment. At the operation, which was performed by Dr. 


Pinney, an incision was made in the abdominal wall in the 
pper right inguinal region, and a large pus cavity was 
opened into. 
drained, and the patient subsequently left the hospital much 


The pus was evacuated, the cavity packed and 


mproved. 

He returned some time later with a recurrence of the 
-ymptoms and signs of an abscess cavity in the right renal 
region. 

On April 17 
an incision parallel to and below the costal margin. As 


1900, Dr. Finney again operated, entering 
n the previous instance a large abscess cavity was opened 
nto. which had dissected its way along the outside of the 
ribs and into the flank, posterior to the mid-axillary line. 
Revond this its course was not followed. 

[he contents consisted of a thin pus containing innumer- 
ble miliary granules of a yellowish color. 
Because of its extent, complete excision of the abscess wall 
is impossible, but a considerable amount of infected tissue 


was removed, and the rest curetted. The cavity was then 
rrigated with bichloride of mercury, 1-1000, and packed 
ind drained with iodoform gauze. 

Microscopic examination of the infected tissue and the 
us disclosed the presence of the ray fungus. 

Potassium iodide in small doses was administered inter- 
ally. The patient throughout had a temperature of from 
19-101 
wain left the hospital improved, 


the disease 


the wound healing but slowly, and on May 26 he 
He returned home, where 
and terminated fatally. No 


later recurred 


\utopsv was obtained. 


A study of these cases and of the 94 others reported by 
various American observers, makes possible several conclu- 
sions as to the nature of the disease, and suggests several 
ines of treatment, each having its more or less numerous 
supporters. 

[, Distribution.—The cases are scattered widely through- 
ut the country, although very naturally most of them are 
eported from the large medical centers. The residence of 
New York State furnishes 
14; 
California, 


patient is given in 96 cases. 
Massachusetts, lowa, 8: 
Wisconsin, 4; 


‘Tennessee, Minnesota, and Alabama, 


22; Illinois, 15; Marvland, 7; 
Ohio, Vir- 


2 each; 


p, ] ~ 
Pennsylvania, 5: and 


ginia, 3 each: 
Volorado, Kansas, Kentucky, West Virginia, North Carolina, 
d Prince Edward’s Island, 1 each. 


It will be 


rom southern states, which 


noted that less than 20 per cent of these come 
may account for the small num- 
er occurring in negroes, but three such cases being reported. 
IT, Sex —72 were males, 23 females, while in 5 instances 


he sex was not mentioned. Leith, basing his results on 
” 


) cases, gives 73 per cent males and 27 per cent females. 
ITT. Age. 


ears, the oldest a 


The youngest case reported was a child of 6 


man of 70. The disease occurs most 


requently in middle life, as will be seen on arranging the 


ases according to decades—1-9 years, 1 case; 10-19, 9; 20- 


30-39, 19; 40-49, 12; 50-59, 9; 60-69, 6; 70, 1; age 
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not stated, 26 cases. Thus in 47 of the 72 cases in which 
the age was stated, 64 per cent, the patients were from 20 to 
19 years of age. 

IV. Occupation—This is mentioned in 66 instances. 
There was a wide range, but those occupations appearing 
most frequently were farmers, 13 cases; cattlemen, 5; 
school children, 5; housewives (2 of these lived on farms), 4; 
(one had associated much with 


stablemen, 3; carpenters 


animals), 3; merchants, 3; clerks, 3; laborers, 3; and physi- 
cians, 2. Thus in 24 cases, 36 per cent, the patients had 
had much to do with both livestock and grain. 

V. Duration.—In one instance the disease continued but 
14 the duration was 


four weeks; in another, 13 years. In 


3 months or less: in 11, 3-6 months; in 18, 6 months to 1 


year; in 15, 1-2 years; in 12, over 2 years; while in 28 cases 
this was not given. 

The chronic character of the disease is well shown by the 
fact that in 44 cases, 62 per cent, it lasted over 6 months, 
and in 27, 37 per cent, over 1 year, though all the cases were 
under treatment to a greater or less extent. 

VI. Infection—Usually there is no definite history of 
infection. The disease, as occurring in man, is probably in 
a large majority of cases contracted from animals, especially 
cattle, in which actinomycosis, usually known under the 
name of “lumpy jaw” or “ big jaw,” is not uncommon; or 
in common with cattle, from grain. 

In six of the cases there was a definite history of caring 
for an animal suffering from “lumpy jaw” during a con- 
siderable period preceding the manifestation of the disease 
in the patient. 

In several too, there was 


Cases, 


a history of habitually 
chewing grain or straws. The fact that the streptothrix 
actinomycotica habitually gains entrance to the human body 
by way of the mouth or the nose, sufficiently accounts for 
the large proportion of cervico-facial cases, 53 per cent, re- 
ported in this series. 

In 18 of these cases (cervico-facial) the entrance of the 
organism could be located definitely in a carious tooth, a 
fragment of grain being found imbedded in the cavity in one 
instance; while in 3 others entrance was gained through 
a wound, caused in the different cases by a clamp for artifi- 
cial teeth, a tooth-pick broken off beneath the tongue and 


In still 


another instance the nucleus of an actinomycotic abscess in 


not removed, and an oat straw in the same location. 


the submaxillary region was found to be the fragments of a 
beetle. 
Of the 4 


while in a third the patient was accustomed to sleep in the 


) 


skin cases, there was an external wound in 2, 


stable straw, with his back and shoulders, the seat of the 
lesion, unprotected. 

A - +a? . . . . ry 

“ VIT. Clinical Characteristics—These vary greatly with 


the region of the body involved. In the cervico-facial and 
cutaneous, as well as in many of the thoracic and abdominal 
cases, which first show themselves in the subcutaneous tissue 


of the walls of these cavities, the first symptoms noticed are 
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pain and swelling. This pain is not often severe, and may 
be entirely absent. 

The swelling gradually increases in size, the tissues become 
red, firm, and develop a board-like resistance, while outside 
this area is a zone of marked edema. The center of the 
involved area after a longer or shorter interval becomes fluc- 
tuating, and there follows a spontaneous discharge of the 
contents of the actinomycotic abscess cavity. The con- 
tents are a thin, clear, syrupy fluid, containing occasional or 
innumerable bodies varying in size from a pin point to a 
large pin head, of a pearly-gray to yellowish-white color 
the so-called “ sulphur” granules. 

The abscess contents having thus, by the formation of a 
sinus, succeeded in escaping from the cavity, whose walls of 
densely infiltrated connective tissue tended to form a con- 
stantly increasing barrier to the spread of the disease in 
other directions, continue to discharge. 

At this stage infection by pyogenic organisms is prone to 
occur, and the discharge becomes purulent in its character. 
The sinus too usually becomes choked by an exuberant 
growth of granulation tissue, pus reaccumulates in the site 
of the old cavity, and presently escapes in its turn from some 
newly formed sinus, the process repeating itself indefinitely. 

In actinomycotie cases high fever is not marked, the 
temperature of the patient usually running more or less 
irregularly between normal and 101° F. 

Examination of the blood shows a leucocytosis, varying in 
the 7 cases reported (4 in this hospital) from 8000 to 36,200, 
and averaging 17,000. 

Three cases in the Johns Hopkins Hospital, in which an 
injection of tuberculin was administered for diagnostic pur- 
poses, failed to give the febrile reaction characteristic of 
tuberculosis. 

The cervico-facial cases are often mistaken at first for 
ordinary toothache, and teeth are thereupon extracted with- 
out relief. Trismus is a marked symptom, often being so 
severe as to necessitate a liquid diet. These cases, if un- 
complicated, are unaccompanied by marked general symp- 
toms. 

In the thoracic forms the first symptoms are those of a 
bronchitis or pleurisy, the disease in 9 of the 20 thoracic 
cases seeming to confine itself chiefly to the pleural cavity 
and thoracic wall. 

Later on the symptoms become more severe, especially in 
the bronchial cases, often presenting a picture typical of 
phthisis—irregular fever, sweats, chills, cough, purulent or 
blood-stained sputum, loss of strength and emaciation. 
Profuse hemorrhage from the lungs is, however, rare, only 
one case being reported, and the sputum is only occasionally 
blood-tinged. Contrary to the usual rule in tuberculosis of 
the lungs, the bases were involved primarily in 7 cases, the 
apices in but 3, of the 10 cases in which the location of the 
lesion was reported. On careful search the ray fungus can 
be found in the sputum. 

The abdominal cases often resemble appendicitis, and the 





appendix and the cecum are the parts of the intestinal trag 
most frequently involved primarily. In five cases they wep 
definitely mentioned as being involved, and such was pre- 
sumably the fact in several others. 

The liver is also frequently affected, but apparently alway; 
secondarily to a lesion of the intestinal canal (5 cases) or the 
lungs (2 cases). 

VIII. Diagnosis.—Notwithstanding the fact that many of 
the symptoms of actinomycosis are very characteristic of that 
disease, diagnosis should never be positive without the find. 
ing of the organism—the ray fungus. 

This occurs in the sulphur granules of the abscess cop. 
tents, or much less frequently in the walls of the cavity, 
In man all three characteristic elements are found, but th 
long branching threads and the coccus-like bodies are mor 
often seen than the bulbous processes, and are sufficient for 
establishing a diagnosis. 

The presence of bodies in the discharge resembling sul- 
phur granules, observed macroscopically, is not sufficient for 
a diagnosis, as under the microscope these are frequently 
found to be clumps of bacteria, tuberculous débris, ete. 
The cultivation of the organism, which is an anaérobe, js 
attended with difficulty and growth is slow. 

In the American cases the “sulphur” granules were 
almost invariably found, while the ray fungus was definitely 
stated to have been observed in 71 of the cases. 

IX. Location——As far as could be determined from the 
histories, the primary lesion occurred in the region of the 
cheek or upper jaw in 11 cases, in the lower jaw or neck in 


42 cases, a total of 53 in the cervico-facial region; in 2 


instances in the thoracic region, in 23 in the abdominal, 
while in 4 the disease appeared to be primary in the skin. 

Illich (as quoted by Ruhrih), in a collection of 421 cases, 
gives the primary involvement as follows: of head and neck 
55 per cent, pulmonary 15 per cent, abdominal 20 per cent, 
cutaneous 2.5 per cent, unknown 6 per cent. 

X. Extension Although the progress of the disease is 
sluggish, extension is prone to follow, either by direct in- 
volvement of contiguous tissues, or by metastases, the blood 
current acting as the carrier. 

The first is by far the most comnton, and is well illus 
trated bv several cases. 

Thus in the case reported by Fiitterer the primary lesion 
was found at autopsy in the lower lobe of the right lung, 
the diaphragm and liver being involved in succession. 

In Bullitt’s pulmonary case the disease was found at 
autopsy to have extended along the sheaths of the psoas 
muscles, reaching the iliac fossa on one side. 

In Keen’s case (Ruhriih’s Summary, No. 65) the disease, 
spreading from the subcutaneous tissue of the arm, eroded 
the axillary artery, an almost fatal hemorrhage resulting, 
while in Hudson and Flexner’s case (Ruhrah, No. 59) the 
disease, which had commenced as a “ running sore ” over the 
right scapula, was found at autopsy to have involved both 


lungs. 
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In the pulmonary cases the pleure are involved sooner or 
later, the actinomycotic abscess tending to discharge on the 
surface by means of a sinus. 

In 17 of the 20 thoracic cases the abscess contents reached 
thoracic wall and discharged either spontaneously or 


the 
The ribs or vertebre were involved 


through an incision. 
secondarily in 9 of the thoracic cases, the ileum in one 
abdominal case, while in 11 of the cervico-facial cases there 
was bone involvement. 

That the disease may reach other portions of the body by 
the blood current is also definitely proved. 

Fiitterer’s case, above mentioned, furnishes a beautiful 
example of this, two actinomycotic nodules being found at 
autopsy at the base of the tricuspid heart valve. 

There is no proof of extension of the disease by way of 
the lymphatic system and it probably does not occur, enlarge- 
ment of the lymphatic glands, or other evidence of infection 
by that channel, being conspicuous by its absence. 

XI. Prognosis.—Recovery occurred in 45 cases, improve- 
ment in 14; in 9 no improvement was noted or the case was 
lost sight of, while in 32 there was a fatal termination. 

Ruhrih, reporting on the first 58 cases, gives the follow- 
ing percentages: Recovery, 29.29 per cent; improvement, 
7.44 per cent; no improvement or case lost sight of, 17.42 
per cent; and death, 47.24 per cent. 

The prognosis depends largely on the location of the dis- 
ease, the pulmonary cases showing the highest mortality, 


the cervico-facial the lowest: 


Cervico-facial. Abdominal. Skin. Pulmonary. 
Recovery . 06— 67. 9¢ 5—21.7¢ 2— 504 2— 10g 
Improvement.......... 7—13.2 5—21.7 2—10 
No improvement 
or lost sight of...... 5— 4 3—13.0 ee 1— 5 
er a ~.. O— 4 10—43.4 2—50 15—75 
No. ofcases ........ 53 233 4 20 


“XII. Treatment.—43 cases were treated surgically, 23 by 
excision of the affected tissue, and 21 by simple free incision 
and curettage. Both methods were followed by irrigations, 
packing and drainage with iodoform gauze. 

34 cases were treated surgically, 11 by excision, and 23 
by incision and curettage, with after-treatment similar to 
the above, while iodide of potassium was definitely stated to 
have been used at the same time as an internal medicine. 

In 9 cases potassium iodide was administered without sur- 
gical treatment. 

In 1 of the 2 thoracic cases in which complete recovery 
occurred (Ruhriih, Case No. 33), oil of eucalyptus alone was 
used (both internally and as a spray). In one cervico-facial 
case and in one abdominal case, recovery followed injections 
of cinnamyl and muriate of cocaine, and zine and silver 
nitrate respectively. 

In 11 cases the treatment was not reported. 

In a large proportion of tke cases treated surgically, re- 
peated operations were necessary before recovery occurred. 
The disease exhibited great stubbornness and recurred almost 


invariably after simple incision and drainage, and not infre- 
quently after what was believed to be complete excision of 
the affected tissue. 

Good results have followed in the cases in this hospital 

only after the latter treatment, though in 3 of the cases in 
connection with less complete operations potassium iodide 
had been administered previously in large doses and for long 
periods. 
J Sawyers of Iowa strongly recommends in addition to the 
internal administration of potassium iodide, its injection 
hypodermically into the affected tissues. He reports three 
cases treated in this way without operation, two of which, 
one a pulmonary case in which the ray fungus was demon- 
strated in the sputum, were followed by recovery, while a 
third, at the time of his report, was practically well. 

His treatment consists in the injection of from 15 to 30 
minims of a 1 per cent aqueous solution of potassium iodide 
at intervals of from 3 to 4 days at first, but later more infre- 
quently. In one case 41 injections were administered, while 
in the pulmonary case 25 injections were made through the 
thoracic wall directly into the lung tissue. The only un- 
pleasant effects noted were increased swelling and some- 
times pain for a period of about 12 hours following the 
injection. 

The data regarding the 43 cases in which potassium iodide 
has been used internally in the treatment of actinomycosis 
are very incomplete. In 4 cases it was certainly discon- 
tinued without a fair trial, while in the remainder the dura- 
tion of the treatment is only infrequently given. The 
amounts also varied greatly, ranging from 15 to 600 grains 
daily. 

Lieblein, of Wélfler’s clinic, Prague, in an article on the 
subject appearing in “ Beitriige fiir klinische Chirurgie,” 
Vol. XXVIII, p. 198, gives the results of potassium iodide 
treatment in connection with surgical incision in 62 cases, in 
19 of which the disease was located in the cervico-facial 
region. On comparing these with the 21 American cervico- 
facial cases in which potassium iodide is mentioned as part 
of the treatment, and the 32 in which no mention of it is 
made, it will be seen that his results are very similar to 
those of the latter class of American cases. Both are more 
satisfactory than the results of those American cases treated 
with the drug, which in 4 instances was not associated with 
any surgical procedures. Cervico-facial cases: 

Non-improved 


Recovered Improved includes L's Died 
Cases. Cases. 





casesstillunder Cases. 
treatment. 
1. Lieblein ..... 49 36—73¢ 6—12¢ I— 6¢ 
Amer- { 2. K. I. treat....2 12-—-57 5—24 3—14 
ican} 3. No K. I. treat..32 24—75 2— 6 2— 6 
4. (2and3 com- 
ES 53 36—67.9 7—13.2 5—9.4 5—9.4 


The drug probably has no specific action on the ray fungus, 
as this has been found in the body tissues after months of 
systematic potassium iodide treatment. 

Its use is generally recommended in connection with free 
incision and drainage of the actinomycotic abscesses as they 








appear, when the best results are seen. The action of the 
potassium iodide, as stated by Lieblein, is to bring about a 
solution of the cellular infiltration about the abscess cavity, 
and the consequent discharge of the ray fungus, in imitation 
of nature’s own method of healing. 

Porter of Boston, in his report of 8 cases occurring in 
his own service, grants that the drug “has distinctly in- 
fluenced some cases for good and should be used in connec- 
tion with the local [surgical] treatment.” He advises, not- 
withstanding, the complete excision of the affected tissues 
wherever possible, a conclusion much in accordance with that 


drawn from results obtained here. 
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By H. W. 


The problems which are to be solved in regard to the 
origin, development and structure of teratomata in general, 
and especially of those occurring in the ovary and testicle, 
have aroused a widespread interest among pathologists, as 
is shown by the rapidly increasing literature on this subject. 

A brief review of the recent literature, therefore, seems 
pertinent, and at the same time we wish to report two cases 


of teratoma of the testicle. 


CASE I, Clinical History—Patient 29 years old, married; occu- 
pation, porter. 

Family history is negative. 

Past History.—Has always enjoyed good health. No history 
of syphilis or other venereal disease. 

Present Illness. —No history of trauma. Noticed a painless 
enlargement of the left testis, about six months previous to 
admission to the hospital, which increased in size, but was 
not accompanied by pain. Testis removed at operation on 
January 3, 1901. Recovery uninterrupted and patient was dis- 
charged in nine days. On April 13, 1902, the patient has just 
recovered from an attack of typhoid fever. There is no evi- 
dence of recurrence. No discoverable metastases. 

Pathological) Report—The specimen consists of a globular 
tumor measuring 104%x9x7em., which represents an enlarged 
testicle. The epididymis and the vas deferens appear normal. 
The veins of the pampiniform plexus are slightly enlarged. 
The outer layer of the tunica vaginalis is somewhat thickened; 





its inner surface smooth. The visceral layer is also smooth, 





and contains numerous dilated veins. On section the testicular 
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REPORT OF TWO TESTICULAR TERATOMATA WITH A REVIEW OF THE RECENT LITERATURE, 
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Laboratory, Albany, MN. Y.) 


parenchyma is entirely displaced by a soft bulging new growth, 
The appearance of this varies in different parts. It seems to 
be made up for the most part of a series of small cysts, vary- 
ing from 1-3 mm. in diameter, which are closely set together, 
and which are separated into groups by bands of connective 
tissue. In some places the amount of connective tissue is quite 
large. The tumor shows yellowish areas of necrosis and occa- 
sional areas of hemorrhage. The fluid which is contained in 
the cysts is clear and slightly mucilaginous. Besides the cysts 
there are small translucent grayish areas in the stroma, which 
have the appearance of hyaline cartilage. 

Vicroscopie Examination—At the margin of the tumor a few 
tubules of the testis are found, which appear normal. imme- 
diately within these is a connective tissue capsule containing 
a few dilated capillaries. 

For convenience the descriptions of the cysts and stroma are 
given separately 

The Cysts—Are found scattered generally throughout the 
tumor, and in most instances have an epithelial lining, al 
though this is occasionally absent. In outline they are very 
irregular, due in part to the uneven growth of the epithelial 
lining, in part to the character of the connective-tissue wall. 
The contents of the larger cysts have escaped, but in the smaller 
ones consist of albuminous material, degenerated epithelial 
cells, and in some instances polymorphonuclears. The epithe 
lium lining the cysts varies from the flat squamous to the 
columnar type and may be of simple or stratified variety. The 
flat epithelium is confined mostly to the larger cysts where the 
cells seem drawn apart. Generally in single layer, they are 
stratified at rare intervals. The individual cells show a vacuo 
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~j protoplasm containing a nucleus with indistinct chroma- 


late 
Certain cysts contain epithelium which has un- 


tin network. 
dergone keratohyaline change, forming epithelial pearls, and 
leaving only a single layer of epithelial cells as a lining. Solid 
nests of epithelial cells are present, smaller than the above 
eysts. The peripheral cells are columnar and closely packed 
together, those toward the center become flattened, and fin- 
ally undergo keratohyaline change. By the osmic acid method 
of Kolossow intercellular bridges can be distinctly demon- 
strated in these solid epithelial nests. Cysts containing both 
squamous and columnar epithelium can be found, and no defi- 
nite line of demarcation between the two varieties of epithe- 
ium is apparent; the transition seems gradual. Pure colum- 
nar epithelium lining the cysts is rarely seen, nevertheless it 
is present. Che variety is always simple or pseudo-stratified, 
and the peripheral protoplasm contains zymogen granules. No 
ciliated epithelium or goblet cells could be demonstrated. 
Irregular and tortuous clefts in the stroma lined by cuboidal 
or squamous epithelium occur here and there in the sections 
and resemble the cysts above described, with the execption of 
the very irregular outline. Small alveoli lined by simple colum- 
nar epithelium are present, and round about them the epithe- 
lial tissue has the appearance of having undergone carcino- 
matous change. The cells are closely packed together into 
irregular nests and seem to be invading the surrounding stroma 
in every direction. The nuclei in these areas are large, oval 
or round with distinct chromatin network and often appear 
vacuolated. The protoplasm is mostly degenerated, and the 
eell outline indistinet. A transition from the gland alveoli to 
these malignant epithelial nests is apparent in some places. 

Stroma.—Connective tissue forms the predominant element 
and presents a variety of types. The most frequent is the ordi- 
nary white fibrous tissue with wavy fibres and elongated irregu- 
lar nuclei. Where the tissue is very dense and the nuclei very 
closely arranged, it bears a striking resemblance to sarco- 
matous tissue. Myxomatous tissue with very loosely arranged 
fibres, and large nuclei with distinct nucleoli, is present, but in 
small amounts. Smooth muscle arranged in bundles running 
in all directions is found in all portions of the tumor. About 
the larger cysts the muscle forms a circular layer, but definite 
outer longitudinal and inner circular layers are not found. 
Cartilage exists in the form of small islands with circular out- 
line, which are surrounded by connective tissue from which 
the cartilage appears to be developing. Only the hyaline 
variety is present. Adipose tissue is present in small amount. 
Lymphatic tissue occurs especially about the epithelial ele- 
ments and cysts, but no definite corpuscles of Malpighii are 
found. The blood supply is poor. No well defined vessels are 
found, but here and there are spaces in the connective tissue 
containing blood corpuscles and resembling dilated capillaries. 
No elastic tissue could be demonstrated by Weigert’s method. 

In this tumor we have tissues derived from all three germi- 
nal layers. From the ectoderm the squamous epithelial nests 
with peripheral columnar shaped cells, which gradually flatten 
toward the center finally to undergo keratohyaline degenera- 
tion, and the cysts with squamous epithelial lining. The for- 
mer represent the epidermis. 

From the ectoderm, the gland alveoli with columnar epithe- 
lial lining and epithelial nests, which have the appearance of 
having undergone malignant change. 

Microscopically it has every appearance of malignancy, and 
this fact, together with its general distribution throughout the 
tumor, lead us to believe, in spite of the fact that the subse- 
quent history reveals no recurrent growth, that this represents 
@ true carcinoma. The mesoderm is represented by the con- 


nective tissue, smooth muscle and the islands of cartilage. The 


tubules of the testis are normal; also the epididymis, vas def- 
erens and veins, so that this malignant growth must spring from 
the elements of the tumor. Some cysts containing two types 
of epithelium were described. Gessner’ explains these by a 
junction of two cysts, each having a different epithelial lining. 


CasE II. No clinical history can be obtained. 

Pathological Report—The tumor consists of a mass with the 
general shape of the testicle measuring 9x 7x7em. Its outer 
surface is smooth and covered by a double membrane, which 
represents the tunica vaginalis. The outer layer of the tunica 
is smooth and normal in appearance, both externally and 
internally. It contains a number of rather large veins. The 
inner layer of the tunica vaginalis forms the capsule of the 
tumor. It is slightly and uniformly thickened. Numerous 
large blood channels can be seen coursing through it. In 
places it is attached firmly to the tumor, in other places only 
loosely. The tumor differs in consistency in different parts; 
in some places it is solid, in others cystic. The epididymis is 
not apparent to the eye. On section the cut surface of 
the tumor is very irregular, contains circumscribed por 
tions bulging above the general level and other depressed 
areas, which seemingly represent small cyst cavities. The 
elevated portions also seem to be thin walled cysts, con- 
taining a clear fluid, either watery or mucilaginous. Be- 
tween the cysts, which vary in diameter from one to nine or 
ten millimeters, the tissue is of a homogeneous gray-white 
color. In this tissue a number of small cavities are present, 
some of which seem to be blood vessels, whilst others are per- 
haps small cysts. The portion of the tumor representing in 
position the epididymis presents a different appearance. It is 
apparently firmer than the rest of the tumor and of a mottled 
appearance, the predominating color being a reddish-brown, 
this appearance giving one the impression of being due to 
altered blood. The cord measures about 2 mm, in diameter, 
is uniform in size, not nodulated, and is pervious throughout, 
About one pole of the tumor there seems to be an area of 
normal testicular tissue. Microscopic examination of the fluid 
from the cysts shows epithelial cells which have undergone 
fatty degeneration, red blood corpuscles and small refractive 
bodies, which look like the heads of spermatozoa, 

Microscopic Examination—From the naked eye appearances 
and a comprehensive study of the sections we can divide the 
tumor into three parts, cysts, stroma, and the hemorrhagic 
portion corresponding in position to the margin of the tumor. 
The cysts as noted in the gross description vary greatly in size, 
and are simple in formation. The cyst contents have escaped. 
Epithelium showing wide variation in structure forms the cyst 
lining. The lining in the majority of the cysts is of the 
columnar type, and of the simple or pseudo-stratified variety. 
Cilia are noted in some instances. Goblet cells clothe the 
cysts in other instances, and here shallow infoldings are noted 
resembling simple tubular glands (anlage of the digestive 
tract). Offshoots from the cysts in the form of fine processes 
with epithelial lining suggest strongly that in some instances 
they communicate one with another. Squamous epithelium is 
not at all frequent. It was only once noted, but here was of 
typical appearance, and occurred in the form of a cellular 
island, the center of which contained an epithelial pearl. In 
only one place does the epithelium appear to have taken on 
malignant characteristics. This area is near the margin of 
the tumor, since alveoli testis border it, and is in the form of a 
nodule separated into compartments by trabecule of com 


nective tissue. In these compartments are cells of peculiar 


1 Gessner, Deutsche Zeitschrift fiir Chirurgie, 1901, lx, 86-126. 
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appearance with cell outline indistinct, and protoplasm degen- 
erated. The nuclei are very irregular in size and shape, in 
some cases almost compietely filling the cell, in others small 
and crescent-shaped. At times the nuclei appear to exist 
alone without protoplasm. The arrangement of the cells is 
quite indefinite, except in a few places where true gland alveoli 
provided with columnar epithelium exist. A gradual transition 
from the normal appearing alveoli to the irregular cells above 
can be traced without difficulty. No mitotic figures were 
present. The stroma of this nodule is composed of fibrous 
connective tissue in which are found many lymphocytes and 
plasma cells. At one point on the margin of the tumor just 
inside the capsule we find a very peculiar tissue. What the 
distribution of this tissue is cannot be determined since it was 
not noted in the macroscopic description, but in all sections 
eut at the margin of the tumor it is constantly present. The 
arrangement of the tissue is in columns, which have apparently 
a tortuous course and enclose within their spaces masses of 
blood clot. The columns are very irregular in outline and vary 
in thickness, at times being only the width of one cell. The 
manner of growth is distinctly malignant in appearance, for 
it seems to be invading blood vessels in the neighborhood, 
pushing in the endothelium before it. It also is growing into 
the blood clot. It is attached to the compact connective tissue 
which is at the margin of the tumor, and extends along 
trabecule which run toward the center of the neoplasm. It 
also exists without supporting tissue as irregularly circular 
masses or finger-like processes. A study of the individual cells 
shows that we have two varieties to deal with. For a compar- 
ison of these we have taken an area where the tissue exists by 
itself without supporting stroma. The most noticeable thing 
is the fact that there is no stroma, the cells being closely 
packed together without apparent support. The smaller of 
the two varieties of cells have a fairly definite outline and 
are of an oval, circular, or quadrilateral shape. They are 
about the size of decidual cells. The protoplasm takes eosin 
well and is slightly granular. It shows a tendency to degen- 
erate, being absent in some cells. The nuclei are oval or 
circular, fairly small in proportion to the size of the cell, and 
stain almost solidly so that no chromatin network can be seen. 
A few mitotic figures were noted in these cells. The larger 
cells are many times the size of the ones just described, and 
much more irregular in shape. They appear as mere 
masses of protoplasm in which are nuclei, no cell division being 
apparent. These protoplasmic masses are sometimes in long 
and very narrow strands. The protoplasm is quite granular 
and stains very deeply in eosin. In places it has degenerated, 
giving an areolar appearance to the tissue. The nuclei are 
large and very irregular in shape and size. They show a 
distinct chromatin network with one or two distinct nucleoli. 
Small oval masses of protoplasm containing many nuclei re- 
semble giant cells. Occasionally single cells exist. Mitotic 
figures are numerous. Among these cells are found red blood 
corpuscles, but no blood vessels or stroma of any kind. The 
blood clots which this peculiar tissue surrounds present no 
unusual features, except that they contain more leucocytes 
than usual. 

Stroma.—White fibrous connective tissue forms the basis and 
is arranged in the form of bundles running in and out between 
the cysts. In some areas it is compact, in others, definitely 
myxomatous. Smooth muscle is present in large amount, dis- 
posed in bundles running in all directions. In some areas the 
muscle forms a circular and longitudinal coat about the cysts. 
No cartilage, elastic tissue or bone is present. The epididymis 
has been the seat of hemorrhage but is otherwise unchanged 


the tubules appearing normal. 
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As derivatives of the entoderm we have in this tumor the 
cysts and spaces lined by columnar epithelium often ciliateg 
and often containing goblet cells. The mesoderm is repre 
sented by the connective tissue and smooth muscle, which js 
often arranged in layers about the cysts. Cysts with infold. 
ings of the lining epithelium, with submucosa, and surrounding 
layers of smooth muscle represent an anlage of the intestinal 
tract. The ectoderm has not developed to any extent as only 
one nodule was found containing squamous epithelium with a 
central epithelial pearl. The peculiar tissue at the margin of 
the tumor is confusing. The larger cells have all the charae. 
teristics of syncytial cells, and we believe this to be their true 
interpretation. The smaller cells are hard to explain; they 
seem quite distinct from the larger cells although placed in 
among them. They do not appear to be an early stage of 
syncytium, but have rather the appearance either of decidua] 
cells or cells of Langerhans’ layer. The arrangement of the 
syneytium-like cells into long strands, and their marked ten- 
dency to invade the surrounding blood vessels and blood clot, 
strongly suggest a malignant character. A comparison with 
sections from a true deciduoma malignum showed a striking 
resemblance between the two. 

It must be remembered, however, that this tissue is confined 
to the margin of the tumor, that the epididymis, vas deferens 
and veins of the pampiniform plexus are normal, that it is 
necessarily developing within narrow confines which possibly 
tends to the development of invasive characters. Taking into 
consideration these facts, and with no clinical evidence of 
metastases, we feel that we cannot say positively that we are 
dealing with a malignant growth of syncytium, although this 
is the most plausible interpretation. 


Since the appearance of Wilms’* articles, numerous tera- 
tomata of the testis have been reported, and from the liter- 
ature we have collected twenty-four cases. A brief history 


of these cases is given. 


Case III. Wilms.—Patient 50 years old. History of injury 
to testicle 15 years previous, from which patient dates the be- 
ginning of the tumor. The tumor is entirely within the tunica 
albuginea. The spermatic cord and vas deferens are normal. 
On section numerous cysts are present, and small islands of 
cartilage are noted. Some of the cysts communicate one with 
another by means of canals. 

Under the microscope the tumor tissue is seen to be com- 
posed of elements of all three germinal layers. The ectoderm 
is represented by cysts lined by squamous epithelium in which 
were also epithelial pearls. The mesoderm is represented by 
connective tissue, frequently of embryonie type cartilage, bone, 
smooth and striated muscle and lymphatic tissue. The entoderm 
by cysts lined by high cylindrical epithelium, which show glan- 
dular depressions in the form of offshoots from the main cyst 
which are lined by cuboidal epithelium. The close relationship 
between these cysts and the cartilage suggests a tracheal anlage. 
At the margin of the tumor is found a capsule of connective 
tissue, and beyond this again degenerated testicular canals. 


Case IV. Clinical history not given. 
Tumor measures 13x 8 em., and is enveloped by tunica albu- 
ginea. The tumor can be divided into three parts, a central 


cystic portion, and a solid portion at each pole. The cyst 


2 Wilms, Beitrage zur Pathologischen Anatomie u. zur Allgemeiel 
Pathologie, 1896, xix, 233-366. 
Deutsche Zeitschrift fiir Chirurgie, 1898, xlix, 1-25. 
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nortion is supported by trabecule of connective tissue, in which 
ire islands of cartilage. The cysts are connected one with 
nother in some 
On microscopic examination it is seen that the central cystic 


instances. The epididymis is normal. 


portion is constructed of tissue derived from the three primary 
verm layers. Cysts provided with columnar or cuboidal epi- 
thelium in simple or stratified variety, the individual cells show- 
ng now a granular protoplasm, now a distinetly mucous char- 


wter, are very numerous, and are derived from the entoderm. 
fhe arrangement of such a cyst with submucosa and muscu- 
laris about it suggests an anlage of the digestive tract. Cysts 
yovided with a lining of squamous epithelium, in the center 
which epithelial pearls are often found, have their origin 
from the ectoderm. In the beginning of its growth the 
squamous epithelium is in the form of solid processes, and 
nly later becomes cystic by degeneration of the central cells. 


fhe arrangement of the cells is the same as that found in 


the skin: the outermost cells corresponding to the stratum 
Malpighii gradually become flatter and keratinized finally to 
the epithelial pearl. These epithelial structures are supported 
yy a stroma developed from mesoderm consisting of connec- 
tive tissue of all varieties, cartilage and smooth muscle. Where 
the cell growth has been prolific the tissue resembles that found 
1 sarcomata. The rapid growth of the whole tumor has led to 
onsiderable necrosis. Within the albuginea remains of tes- 


cular parenchyma are still to be made out. 


CasE V. Diameter of tumor 10 em. The cord and epididymis 
appear normal. The whole tumor is surrounded by the tunica 
ibuginea and the tunica vaginalis. The main portion of the 
tumor is in the center of the testis, and at each pole there is one 
smaller nodule. 

Wicroscopic E.camination.—Degenerated testicular parenchyma 
is noted at the periphery of the tumor, especially at the poles. 
From the ectoderm are found canals and tubules, sometimes 
hollow and lined by squamous epithelium, sometimes solid with 
i central epithelial pearl. These structures are quite numerous 
n contradistinetion to the cases above reported. From the 
entoderm the cysts lined by cylindrical epithelium are derived. 
fhe character of the epithelium is influenced much by the 
ntracystic pressure, the cells being in some places flattened 


nd separated. Many mucus-secreting cells are present, also 


a few gland alveoli. The occurrence of some cysts with a 
circular muscularis, lymph follicles, cartilage and glands is 
nterpreted as an anlage of the respiratory tract. The stroma 
contains connective tissue of both mucous and white fibrous 
vpes, cartilage, and smooth muscle. The stroma is more 
ibundant in the central tumor than in the polar nodules. In 
portions of the tumor the tissues bear a close resemblance to 
sarcoma and carcinoma. At the upper pole where the tissue 
appears sarcomatous the albuginea has been penetrated, and 
the epididymis involved. Whether this growth has originated 
from the interstitial tissue of the testicle or from the meso- 


lermie elements of the teratoma cannot be determined. 


Case VI. Patient 27 years old. 

The spermatic cord and epididymis are apparently normal. 
The albuginea and a variable amount of testicular parenchyma 
surround the tumor. A few small cysts are scattered through- 
out the tumor. In the stroma islands of cartilage often col- 
lected into groups are noted. The blood vessels appear especi- 
ally numerous. 

Microscopic—The spaces lined by squamous epithelium in 
their early development are solid, a lumen later being formed 
by degeneration of the central cells. The strata Malpighii, 
granulosum, and corneum are distinct. In contrast to these 
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are the cysts lined by high columnar non-ciliated epithelium, 
with definite submvecosa and circular muscularis, evidently an 
intestinal anlage. Numerous glandular structures open into 
the cysts, but there has not been sufficient differentiation to 
admit of comparison to any organ. A loose embryonic con- 
nective tissue forms most of the stroma, in which are found 
many islands of hyaline cartilage. Smooth muscle, generally 
arranged in a circular manner about the epithelial cysts and 
tubules, is abundant. The blood vessels, which as above noted 
are very numerous, have not reached any mature development, 
and are still embryonic. On the border of the tumor are 
found true testicular canals which have been much compressed 
by the growth of the tumor, and in some places simulate a 
definite capsule. Between the testicular canals the interstitial 
cells of Leydig have undergone proliferation. The growth of 
this tumor was very rapid, reaching the size of a child’s head 


in ten months. 


CASE VII. Tumor measures 15x7x10 em. Vas deferens 
widened but otherwise normal. In the course of the pampini- 
form plexus nodules of tumor can be traced, which on section 
have a cystic structure. The epididymis is present, but its 
relation to the testicle is no longer clear. The tumor can be 
divided into three distinct nodules. The uppermost is hard and 
apparently free of cysts, but contains fine canals which look 
like blood vessels. The rete testis is not sharply separated 
from this nodule. The middle nodule shows cysts, canals and 
a stroma containing islands of cartilage. The lowermost 
nodule contains many cysts and canals, and is separated from 
the nodule above by a capsule. 

Vicroscopic.—Only a small amount of testicular tissue remains 
and this is much degenerated. Tissues developed from all 
three germinal layers are present. Cylinders filled with squa- 
mous epithelial cells arranged in layers corresponding to those 
found in the epidermis. Cysts lined by cylindrical epithelium 
communicate one with another; glandular structures open into 
them. Mucous cells are abundant. Some of these cysts are 
in close relationship with smooth muscle and cartilage repre- 
senting an anlage of the respiratory tract. Smooth muscle, 
-artilage, and several forms of connective tissue form the 
stroma. The nodules above described have the same elements, 
but the upper one is in an earlier stage of development. The 
nodules in the veins of the pampiniform plexus show a structure 


derived from the three germinal layers. 


Casp VIII. No clinical history given. 

Tumor measures 12x8x8 cm. Surface smooth and covered 
by tunica vaginalis and tunica albuginea. One vein of the cord 
is distended with a tumor nodule. The epididymis is some- 
what compressed by the tumor, but its canals appear normal. 
The tumor is compact, and on section is composed of an aggrega- 
tion of small nodules, some of which are solid, some cystic. In 
the cystic portions the interstitial tissue contains islands of 
hyaline cartilage. 

Vicroscopic.—Canals of the testes are found only by study 
with the microscope, and are located here and there within the 
sapsule. Their epithelial structures are much degenerated. 
In the more compact nodules the elements of the mesoderm 
preponderate, connective tissue, cartilage and smooth muscle. 
In the cystic portion the connective tissue is myxomatous in 
character. The cysts are lined by cylindrical epithelium, some- 
times of single, sometimes of stratified variety, and contain 
many mucous secreting cells. Processes resembling gland 
alveoli open into the cysts in places, their functional character. 
istics, however, cannot be determined because of their early 
stage of development. The epithelium has grown into the con. 
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nective tissue in such a way as to suggest carcinoma. These 
cysts are in close relationship with the smooth muscle and 
cartilage as described in the above cases. Squamous epithe- 
lium possessing the characteristic arrangement of the epider- 
mis is found in small amount lining cysts, or in the form of 
solid cylinders. The tumor nodule in the vein mentioned has 


not the characters of the teratoma, but is a round-celled 


Sarcoma, 





Case IX. Patient aged 43. Noticed a tumor nodule in testis 
the size of a hazelnut, which in nine months attained the size 
10x7 em. The tumor has developed within the substance of 
the testicle as is proven by the covering of tunica albuginea, 
or where this has been removed in a previous examination by 
true testicular parenchyma. In places the tumor is fluetuat- 
ing, and on section many spaces end cysts are found. The con- 
tents of the cysts are in some cases atheromatous, in others 
colloid-like. Pressure of growth has influenced the shape of 
the cysts, and the walls of some have been broken through. 
Communication between cysts is noticed in some instances. 
The stroma is small in amount, cartilage is rare, and the blood 
vessels not well developed. 

Vicroscopic.—W hat remains of the testicle at the margin of 
the tumor is compressed to form a sort of capsule for the 
tumor. The large spaces are lined by mucous membrane con- 
taining many goblet cells. Among the detritus in the lumen 
some ciliated epithelial cells are found. In smaller spaces the 
ciliated epithelium lining is distinct. About many of the 
spaces and cysts the muscle is arranged in cireular or longi- 
tudinal layers as in the intestine. No lymph follicles are 
found. The cysts often are beset with connective-tissue papill, 
resembling the erypts in the intestine. Squamous epithelium 
lining cysts, or as solid nests, could not be found although its 
absence in the tumor cannot be aftirmed since all the tissue 
was not examined. The stroma is composed as usual of con- 
nective tissue, smooth muscle and cartilage, but is not abund- 


ant because of the great number of cysts. 


Casp X. Patient aged 29. Half a year after extirpation 
metastases developed in the region of the liver. Autopsy find- 


ings unknown. 

Tumor measures 5x7 em. The epididymis, plexus pampini- 
formis, and vas deferens normal. On the upper, posterior and 
lower surfaces normal testicular parenchyma is seen. The pres- 
ence of testicular tissue on the posterior surface makes the 
development of the tumor from the rete testis out of the ques- 
tion. The tumor consists almost entirely of cysts, some of which 
are united by canals. The stroma is small in amount and 
contains a few islands of cartilage. 

Vicroscopic—The parenchyma of the testicle is normal al- 
though in some instances the Canals are packed solid with 
epithelial cells. Cysts provided with a lining of high cylin- 
drical epithelium are numerous, and from them glandular 
alveoli spring. These alveoli are lined by cubical epithelium 
with no mucous secreting cells. Some of the cysts contain 
ciliated epithelium. Beneath the lining epithelium a loose sub- 
mucosa of connective tissue and a large amount of smooth 
muscle are present. The islands of cartilage are often sur- 
rounded by smooth muscle, and extend directly into the cysts 
in some cases, or by their growth push in the epithelium which 
may be the only structure between the cartilage and cyst 
cavity. This could explain the cases reported with cartilage in 
the testicular canals. The cysts with ciliated epithelium and 
surrounding smooth muscle, and the cartilage are interpreted 
as an anlage of the respiratory tract. The ectoderm is repre- 


sented by cysts and spaces clothed with squamous epithelium. 
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A few epithelial pearls are found. From the mesoderm the 
connective tissue, often of embryonic type, the smooth musele 
and the cartilage are developed. The blood vessels are also 
embryonic and not well developed. The great amount of 
smooth muscle is explained as a sort of work hypertrophy 
The great number of cysts which are unable to discharge their 
contents enlarge and cause a corresponding stimulus to the 


growth of smooth muscle. 





Case XI. Tumor occurred in a young man, and had perfor. 
ated the scrotum before extirpation. Measures 6 cm. in diam. 
eter. Spermatic cord and epididymis normal. The tumor jg 
surrounded by the tunica albuginea, and at the upper pole re. 
mains of testicular tissue are apparent beneath the albugines 
The tumor has arisen within the testicle. It is compact jp 
consistency, smooth in outline, and on section shows a fey 
large spaces surrounded by a great number of cysts of various 
sizes and shapes. These are supported by a stroma of cop. 
nective tissue in which are here and there islands of cartilage, 

Wicroscopic.—The testicular tissue at the periphery of the 
tumor is normal; in places it is in direct connection with the 
tumor; in places separated by a capsule formed of compressed 
testicular tissue. Areas of necrosis are present, due to throm- 
bosis of the vessels. The connective tissue is often myxoma- 
tous and is arranged about cysts and glands. The great num- 
ber of round and spindle cells suggests a sarcoma. Cartilag: 
with perichondrium is present, and at opposite poles of the 
tumor the islands are connected to form a kind of cartilagi- 
nous skeleton. A large amount of striated muscle is present, 
occurring in many places. Cells with radical or concentric stri 
tions in the protoplasm and often containing multiple nuclei 
are present. (Wilms does not discuss these further.) Smooth 
muscle is also abundant. Squamous epithelium is present as 
in the above cases as solid nests, or as lining for cysts. Papille 
of connective tissue are often found beneath. No attributes 
of the skin are found. Cylindrical epithelium lines cysts and 
canals. Goblet cells are sometimes present. Glands are 
located around the cysts and empty into them. 


CAsE XII. Patient 21 years old. Three years before obser- 
vation pain in the left testis began and a small swelling was 
noticed. A slight trauma to the affected testis occurred two 
years later, and the growth increased rapidly in size. Extirpa- 
tion of the testis followed and it was found to be the seat of 
a new growth. 

The specimen measured 10x5x6 em. and was completely 
surrounded by the tunica albuginea and tunica vaginalis. The 
spermatie cord, and its blood vessels, and the epididymis show 
no macroscopic changes. The surface of the tumor is smooth 
with the exception of two crescentie elevations located one at 
each pole. On section testicular parenchyma is found beneath 
the tunica albuginea in the region covered by epididymis. The 
main mass is cystic and in appearance resembles the normal 
testis, which is the seat of a carcinomatous or adenomatous 
new growth. No definite line of demarcation between the 


tumor and the remaining testicle tissue can be made out. Six 


nodules surrounded by capsules are found. Their structure is 
typical of teratoma, and they are in communication with the 
main tumor by means of fine canals penetrating the capsule 
The interstitial tissue is in the form of bundles and contains 
much smooth muscle. Cartilage is also present and in one 
quadrant of the tumor is the predominant element. 
Vicroscopic.—Spermatie cord, epididymis and vessels norma! 
The tissue of the testicle that remains shows distinet sperm 
togenetic and sustentacular cells, although spermatogenesis 


has ceased. The tissue adjacent to the tumor is somewhat 
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degenerated. From this testicular tissue the main mass of 
the tumor seems to have originated. It has an alveolar ar- 
rangement, a connective-tissue stroma supporting it. The 
filled solid with cells and have the appearance of 


alveoli are 
Within the main tumor are located the 


carcinomatous tissue. 
x nodular erowths above described, which have the typical 
sl! « {? : 
rructure of teratomata, Connective tissue of embryonic type 


ften growing concentrically about blood vessels after the 


nner of angio-sarcomatous tissue is present. Myxomatous 


very prevalent about islands of cartilage and appears 
ve developed from it. 


conective tissue, and also from the cartilage. Smooth 


tissue 1S 


te Bone is present, developing directly 
rom the 
is very abundant, but striated muscle is present only in 


aiiain 
the teratomatous nodule, Cysts and spaces lined by a mucous 
membrane of columnar and goblet cells represent the ento- 
derm. Squamous epithelial elements represent the ectoderm. 
Epithelial pearls are often present, and by their growth seem 
to have stimulated the connective tissue about them to the 
formation of giant cells. In some instances spaces are sur- 
‘ounded by giant cells, the epithelial pearl evidently having 
ndergone complete degeneration. Cells resembling the inter- 
stitial cells of the testis are found throughout the tumor, and 


seem to have undergone proliferation. 


Gessner reports three cases: 


Case XIII. Patient 48 years old. A tumor the size of a 
goose-egge is located in the right testis. Growth has been 
accompanied by pain during previous ten months. The tumor 
is surrounded by the tunica vaginalis and a fibrous capsule. 
The growth passes over into the epididymis, and the testicle 
and epididymis as such are no longer recognizable. On sec 
tion many cysts are present; the largest are the size of a 
hazelnut, with muco-serous or pulpy contents. Islands of car- 
tilage can be seen and also numerous areas of necrosis infil- 
trated with blood. The cysts are in some instances lined by 
cubical epithelium. Structures which represent an intestinal 
anlage are numerous. Cysts containing epidermoidal elements 
are also present and often contain epithelial pearls. The inter- 
stitial tissue is composed of fibrillated connective tissue, elastic 
tissue, cartilage and smooth muscle. Blind canals lined by 
cylindrical epithelium changing to low’ endothelioid cells 
suggests strongly lung tissue. Large cells surrounded by spin- 


dle-shaped nuclei bear a close resemblance to ova. 


Case XIV. Patient aged 32; has had for five months a growth 
in the right testicle, which now is the size of the fist. The tunica 
vaginalis and some remains of the testicle surround the tumor. 
On section the tumor consists of numerous cysts, some as 
large as a hazelnut. Communication between cysts is frequent. 
Definite islands of cells oceur in places, either solid or with 
lumen. Cysts having a lining either of cylindrical cells with 
formation of erypts or goblet cells, or ciliated epithelium, 
are present. Cysts with epidermoidal elements are also pres- 
ent. Alveolar glands are noted in some portions. The inter- 
stitial tissue is composed of connective tissue, either white 
fibrous or mucoid. Abundant smooth muscle occurs. Elements 
of the peripheral and central nervous system, glia cells, gan- 
glion cells and nerve fibres are found. Nodules are found in the 
nervous tissue surrounded by connective tissue, and contain 
osteoblasts with a deposit of caleareous salts. The veins of 
the spermatie cord are dilated and thrombosed. Some thrombi 
have a connective tissue membrane and contain cells resem- 
bling osteoblasts. Other thrombi contain nervous tissue ele- 


ments, nerve fibres and cells, and ganglion cells. 
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CAsE XV. Patient, aged 33 years. Tumor of testicle three- 
fourths size of the fist and egg-shaped. A capsule with smooth 
surface surrounds the tumor. The testicle and epididymis as 
such are no longer recognizable. On section a few small spaces 
and canals are noted but no large cysts. There is a bony area 
the size of a berry located in the substance of the growth. 

Vicroscopic—The main mass of the tumor is carcinomatous 
There are canals lined by cylindrical epithelium, often with 
villi. A few canals with squamous epithelial lining are noted. 
The nodule of bone has a definite periosteum and a marrow 
cavity with osteoblasts. Cartilage with a perichondrium, 
smooth muscle and connective tissue of a cellular or myxoma- 
tous character forms the stroma. Cysts are present containing 
ganglion cells, the latter in some cases surrounded by epithe- 


lial-like cells. 


Case reported by Coley and Buxton. 

CAsE XVI. Patient 27 years old. A slight enlargement of 
the right testis was observed eight months before operation. 
No history of trauma. Physical examination revealed a tumor 
the size of an orange, symmetrical and firm. No enlargement 
of inguinal glands. 

Pathological Eramination.—Tumor about the size of an orange; 
testis forms a cap over upper pole. The whole is enclosed in 
the tunica vaginalis. The tumor also has a special fibrous 
capsule from which the testis can easily be removed. On 
section the tumor is made up of tough semi-translucent material 
containing minute cysts. Elements of all three germinal layers 
are present. The ectoderm is represented by epidermoidal 
cysts with no development of skin attributes. The mesoderm 
is represented by smooth muscle, mucoid and cellular connec- 
tive tissue, and hyaline cartilage with beginning ossification. 
The entoderm is present as irregular villous cysts lined by 
columnar epithelium. In the wall of these are fibrous connec- 
tive tissue and smooth muscle. Masses of swollen hyaline 
cells, packed in alveoli and in close connection with entodermal 
cysts may represent the chorda dorsalis. The entodermal ele- 


ments greatly outnumber the ectodermal elements. 


LaGrange ‘ reports a case as follows: 


Case XVII. Patient’s right testicle larger than left. Ne 
cause given. It is about the size of a hen’s egg. Following 
extreme fatigue a large tumor in the abdomen was noticed 
situated near the umbilicus. At the same time the testicle 
grew rapidly to double the original size. Patient could not say 
whether the tumor of the abdomen preceded or followed the 
one in the testicle. 

tutopsy.—The testicle is now the size of an orange, hard, 
heavy and in certain parts is of a cartilaginous consistency. 
In shape it is pyriform and with smooth surface. Both layers 
of the tunica vaginalis are bound together. The epididymis 
and the remains of the testicular parenchyma are no longer 
recognizable as such. On section the tumor is of a white color 
with reddish striations. Islands of cartilage can be seen. No 
cysts are visible to the naked eye. The tumor in the abdomen 
extends three fingers breadth above the umbilicus; measures 
tant above, 





32 x 38 em., and weighs 8 kilos. It is hard and res 
soft and cystic below. On section the cysts are found to be 
as large as hens’ eggs. The stroma is arranged in whorls and 
cartilage can be felt as sharp points. In the mesenteric glands 


is found tissue similar to that found in the abdominal tumor. 





’Coley and Buxton, Annals of Surgery, September, 1901. 
‘LaGrange, Bull. Soc. Anat. de Paris, 1881, lvi, 100-106. 
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are lined by eylindrical and squamous epithelium. The stroma 
The 
Sarcomatous tissue 
The 
tumor of the testicle is reproduced in the mesenteric lymph 
the 


consists of connective tissue and cartilage. latter has 


become impregnated with calcium salts. 


is abundant and surrounds the cartilage in some places. 


elands and in large tumor above described. 


C'ase reported by T. V. Jackson.’ 


CASE XVITI. 


syphilis or 


Patient 


tuberculosis. 


aged 40 years. No family history of 


Tumor of the testicle removed at 
operation. 

In gross appearance the tumor is massive, weighs 1 pound, 
No isolated 


the 


is not resistant, and contains no fluid. masses of 


cartilage are seen. No involvement of glands in inguinal 


region is present. 


Vicroscopic.—Composite tumor congenital in origin. Stroma 


of connective tissue in which are bands of smooth muscle and 


islands of cartilage. Cysts are present lined by ciliated colum- 


nar epithelium, or by laminated epithelium which is under- 


going keratoid change. Giant cells are present which resem- 


ble those of tuberculosis, although they may be of the nature 
of phagocytes (foreign body giant cells?). 

The patient made a recovery, but later developed hemoptysis, 
due to metastases to the lungs. Death resulted. 


which was 


No autopsy reported. 
Case reported by Wm. F. Hendrickson." 


CASE XIX. Patient 
bound 


aged 25 years. The layers of the tunica 


vaginalis are together by adhesions. Two dome-like 


excrescences and a yellowish nodule represent tumor tissue, 
the 


due to 


which is tunica and 
that the On 


the dome-shaped excrescences are made up of a spongy net- 


growing through vaginalis, suggest 


adhesions may be tumor tissue. section 
work of blood vessels in a pinkish tissue. 

Wicroscopic.—Cysts lined by stratified squamous epithelium are 
present and keratohyaline degeneration has occurred. A stroma 
of fibrous connective tissue contains hyaline cartilage and is 
infiltrated with polymorphonuclears and small round cells. Giant 
cells of foreign body type are present adjacent to cartilage. 
The dome-shaped tumors under the microscope are made up 
of a network of blood vessels, in the walls of which there has 
been a marked proliferation of epithelioid cells. The larger 
vessels have a perivascular. growth which is papillomatous. 
Branches from the main vessel extend outward in a radiating 
manner, the connective tissue forming a papilla between each 
branch. The branching vessels are surrounded by perivascular 
An adrenal-like structure is also met with in the 
cells 


the cortex of the adrenal, and containing yellowish granules, 


new growth. 


form of elongated masses of simulating those found in 


The nuclei are deep staining and eccentrically placed. Lym- 


phoid and plasma cells also present. 
Case reported by Kockel.’ 


Case XX. 


right 


Child aged 3% years. Congenital tumor of the 
of three (a) 
(b) small cystic portion; (c) large cystic portion. 


testicle. Consists parts solid portion; 


The whole 
tumor is encapsulated, and within the capsule the testicle is 
compressed. The epididymis and vas deferens are normal. 
Lancet, London, 1900, ii, 86-126. 
Wm. F., 


Jackson, T. V., 


Univ. Medical 


6 Hendrickson, 
August, 1901. 
7™Kockel, Festschrift fiir B. Schmidt, 1896, 153-171. 


of Pennsylvania Bulletin, 





Vicroscopic.—The tumor of the testicle contains cysts which 
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Vicroscopic.—The solid portion contains tissue of the central 
nervous system. Glia, nerve fibres, ganglion cells, anq enn 
pora amylacea which have undergone calcification. Hair car 


tilage and bone are also present. Small cystie portion: (yg 


surrounded by connective tissue lined by elements of epider; 


nis 
hair follicles surrounded by foreign body giant cells, and seba- 


ceous glands occur. Cysts lined by eylindrical epithelium 


glands of Lieberkithn, goblet cells and having a mucosa With 


muscularis mucosa are also present. Lymph nodules, islands 


of hyaline cartilage, connective tissue, fat, bone spicules and 
. = ant] 


tissue resembling striated muscle are found. Lares 


cystic por 
tion. This is lined by epidermis, At one point the epithelium 
cuboidal, with hair follicles and sebaceous glands. Smooth 
muscle occurs in the wall. The arrangement of the tissnes 


suggests anlage of both the trachea and intestine. 


Case reported by Lovett and Councilman.” 


CASE XXI. Child three weeks old. Enlargement of scrotum 
noticed at birth, now the size of hen’s egg. Considered a 
hydrocele on right side. Tumor grew rapidly and was re. 


moved at operation. 


In gross appearance tumor was smooth in outline and ocev- 
pied the region of the testicle. It measured 7x5 cm. The 
epididymis can be distinctly made out. On section tumor is 


seen to be made up of a stroma containing cartilage, within 


the meshes of which are many cysts. The largest of these | 
measures 1 em. in diameter. 
Vicroscopic-—The cysts are lined by a variety of epithelial 


types, stratified squamous, simple low cuboidal, ciliated colunm- 
Tissue containing pigmented epithelium resembles 
Epithelial cells with oval nuclei and gran- 
the 
between 


nar, ete. 
parts of the eye. 
retina. 


the 


the 
eells. In 


cones of 
granules are the 
large amount of striated muscle, cartilage, both hyaline and 


ular layer resemble The pigment 


located stroma is a 


fibrous, and bone. The connective tissue resembles sarcoma- 
tous growth in places. 

About seven months later a tumor grew in the right parietal 
region and seemed to have been pushed up through the skull. 
An exploratory operation was done but the growth was so ex- 


that it The 


steadily t 


tensive was deemed impossible to remove it. 


cranium increased in circumference at the rate 0 


1 ecm. per day. Death soon followed. 


At autopsy the tumor was found to have originated between 


the dura mater and the cranial bones. There were no adhe- 


sions between the dura and pia mater. The skin covering the 
tumor externally was not involved. 
By microscopic examination, in addition to the usual deriva- 


tives of the three germinal layers, were found central nervous 


tissue. There was no differentiation into white and gray 
matter. Cells of Purkinje and nerve fibres were present 


Striated muscle was also present, and aggregations of nuclei 


which are interpreted as muscle-plates. 


Case reported bv Robertson.” 


CasE XXII. Patient aged 49. The tumor located in left testis 
was first noticed four months previous, and since has pro 
gressively increased in size. The growth was not accompanied 
by pain. The testicle was uniformly enlarged and on section 
the parenchyma is found to be largely replaced by fibrous 
connective tissue and cartilage. The whole tumor is enclosed 
within the thickened tunics of the testicle. 


On microscopical examination numerous cysts are found 


* Lovett and Councilman, Journal of Experimental Medicine, 1897, ii. 
? Robertson, Proceedings of the Path. Soc. Phil., 1899, Dec., p. 36. 
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which are in some instances lined by columnar epithelium of 
simple or stratified variety; in other instances lined by squa- 
mous epithelium. These cysts are surrounded by layers of 

The stroma is made up of myxomatous and 


<mooth muscle. 
fat tissue and 


ghrous connective hyaline cartilage, 


tissue, 


smooth muscle. 
| } . 10 

(ase reported by Hayden. 
There is no family 
The 


Patient 27 years of age. 


Case XXIII. 
disease or syphilis. 


of tuberculosis, 
however, gives a history of two gonorrheal infections, 


history malignant 


patient, 
oe with the second one a right sided epididymitis. The right 
testis since has been slightly larger than the left. Two and a 
half months previous to admission the right testis began to 
nerease in size and was accompanied by some pain. The right 
half of the scrotum on examination was found to be occupied 
ya smooth, painless, heavy and elastic tumor. The epididymis 
nd testicle could not be differentiated. The scrotum was not 
idherent. No involvement of the glands could be made out. 
\t operation the tunica vaginalis was normal in appearance. 
[he cord was not thickened. 

The pathologic report showed the tumor to be mostly made 


p of sarcomatous and carcinomatous elements. The sar- 
omatous elements consisted of small round cells, spindle cells 
and a few giant cells. The carcinomatous elements were 
ranged as in an adenocarcinoma. Some mucous cysts were 
noted. The stroma consists of smooth muscle, fibrous con- 
nective tissue and nodules of cartilage in which beginning 


sification was noted. 


Case reported by Schwarz.” 


aged 28. Seven months previous to 


CasE XXIV. Patient 
admission to the clinic the patient noticed a swelling of the 
eft testicle. The tumor increased in size gradually, causing 
no discomfort. The tumor was punctured, but only a little 
blood was obtained. 
made 


side of the scrotum an oval tumor can be 


At the lower pole a soft mass is felt which 


In the left 


ut on palpation. 
The spermatic cord and epidi- 


has the shape of the testicle. 


dymis can also be differentiated. Several lymphatic glands the 


size of a bean can be palpated in the inguinal region. After 
removal the tumor is seen to be about the size of the fist, and 
s covered by the tunica vaginalis and tunica albuginea. Only 


the globus minor of the epididymis is unchanged. The re- 


mainder is much compressed. On section the tumor has a 
obulated structure. In the septa between the nodules are 
cystic spaces. The lobules between the septa are composed 


of a soft myxomatous tissue, which is often of a yellowish- 
brown color (probably due to hemorrhage), and small islands 
of cartilage. Cysts are also present near the surface, lined by 
epidermis and containing desquamated epithelium and choles- 
terin crystals. 

that the lined 
partly by cylindrical epithelium in one or more layers, partly 
by cubical epithelium, and partly by epithelium so much flat- 
tened that it No attributes of the 
are Epithelial pearls are often found in the 
cysts lined by squamous epithelium. Polygonal epithelial cells 
deeply pigmented and arranged in two irregular masses re- 
The stroma con- 


Microscopic examination shows cysts are 


resembles endothelium. 


skin present. 


semble the pigment epithelium of the retina. 
sists of embryonic connective tissue (which has grown so rap- 


dly that it resembles sarcomatous tissue), fibrous connective 


“Hayden, American Med., May, 1902, p. 811. 
‘Schwarz, Inaugural Dissertation, Kénigsberg, 1900. 


JOHNS HOPKINS HOSPITAL BULLETIN. 


! 


275 


tissue, smooth muscle, hyaline cartilage, bone and lymph fol- 


licles. The blood supply is carried on by means of numerots 
blood vessels and spaces. They are so numerous in some 
places as to suggest an angioma. The arrangement of the 


smooth muscle, cartilage and cysts lined by cylindrical epithe- 
lium is such as to represent an anlage of the respiratory tract. 


with villus-like ingrowths of the cylindrical epithelial 


lining, surrounded by 


Cysts 


smooth muscle, represent an intestinal 


anlage. 


Case reported by Schlagenhaufer.” 


CASE XXV. Patient is 43 The tumor is located in 


years old. 
It is covered by a 


the left testicle and measures 11x8 cm. 
dense connective-tissue capsule 1 mm. in diameter. Septa 
extend inward from the capsule and divide the tumor into 


The parenchyma of the testicle and the epididymis 
On section the tissue is brownish- 


lobules. 
are no longer recognizable. 
red in color near the periphery, and grayish-red in the center. 
It is very friable. In the more fibrous portion cysts can be 
seen, either empty material. 
The 
malignum of the 
the size of a nut and sharply 


or containing a white glistening 
deciduoma 


the 


structure bears a close resemblance to a 


uterus. A secondary growth is found in 


lung about circumscribed from 


the surrounding tissue. 


Microscopic examination shows elongated flattened spaces 


lined by one or more layers of cylindrical epithelial cells. 


The spaces lined by stratified squamous epithelium contain in 
the center an epithelial pearl. Spaces lined by a single layer 
of cylindrical epithelium are filled with the products of secre- 
lymph follicles, 


tion. Tissue corresponding to embryonic lung, 


smooth muscle and fibrous connective tissue is present. These 

The 
predominating tissue is composed of two varieties of cells closely 
irregular 


elements, however, form a very small part of the tumor. 


associated with one another, and arranged to form 
bands or circular structures and extend into spaces filled with 
into lined 


the 


blood. These masses have broken through spaces 


grown along under endothelial 


Within the lumen of a blood space at 


by endothelium, or have 


lining, thus elevating it. 
one point a tumor mass appears adherent to the endothelium; 
at another point a portion of the tumor appears free within 


the lumen. A study of the individual cells shows two types as 


above stated. 
a. Masses of dark colored protoplasm, without cell division 


and multinucleated. The protoplasm is frequently vacuolated 
and contains leucocytes. No mitotic figures can be seen. 
with protoplasm, heaped 


The proto- 


The 


b. Polyhedral cells light-colored 
upon one another, without intercellular substance. 
plasm is scant near the nucleus and contains glycogen. 
nuclei are spherical with distinct chromatin network. 
The former type is syncytium, the latter type Langerhans’ 
cell layer. An the the 
lung shows only the syncytial cells and cells of Langerhans’ 


examination of metastatic growth in 


cell layer arranged as in the primary tumor. 

Case reported by Breuss.” Re-examined microscopically 
by Schlagenhaufer. 

CaAsE XXVI. Patient is 40 years old. 
examination a painful swelling in the scrotum was noticed. 
At the the right haif of the body and 
dyspneea developed. 

By physical examination a hard tumor was found in the right 
There was also dullness and rales over the lungs, a weak 


Six weeks previous to 


same time pain in 


testis. 
heart impulse, a loud double murmur at the apex, and tender- 


12Schlageubaufer, Wiener klinische Wochenschrift, May, 1902. 
13 Breuss, Wiener medicinische Wochenschrift, 1878. 








ness over the abdomen, Later vomiting, dyspnoea and icterus 
developed, the tumor meanwhile increasing in size. Exitus 
after four weeks. 

\t autopsy the right testicle was found to be the seat of a 
tumor larger than the fist and nodular. On section cystic 
spaces were found filled with a yellowish or brownish fluid, 
and separated from one another by compact septa. The veins 
about the cord were the seat of a secondary growth, which 
could be traced continuously through the vessels of the sper- 
matic plexus, right internal spermatic vein, inferior vena cava 
to the right auricle. There were no adhesions to the walls of 

ie vessels, The growth in the right auricle extends both 
through the tricuspid orifice into the right ventricle, and 
through the open foramen ovale into the left auricle and 
ventricle. The growth within the heart consisted of finger- 
like proeesses with transparent yellowish lobules with cloudy 
opaque centers. The metastatic growth in the lung resembled 
in all respects that found in the heart. 

Wicroscopic ERxvamination.—The tumor in the testicle is com- 
posed of bands of myxomatous and fibrous connective tissue, 
and between these, nests of sarcomatous and carcinomatous 
tissue and cysts lined by cylindrical and cuboidal epithelium and 
goblet cells. The secondary growth within the veins and 
heart are composed of a myxomatous tissue covered by a 
laver of epithelial cells. At times divisions between these cells 
can be made out, but long masses of multinucleated protoplasm 
are also present. “The form, staining reactions, of the 
multinuclear syneytial masses and polygonal epithelial cells 
correspond closely to the epithelium of the chorionie villi.” 
This case is interpreted by Schlagenhaufer as a hydatidiform 


mole. 


The following summary regarding this class of tumors is 
based on a study of our own cases and those reported in the 
literature. 

Ntructure—The gross appearance depends upon the pro- 
portionate development of the elements which make up the 
tumor. The tumors are generally cystic, and when dis- 
tended with secretion the consistency is firm. At other 
times the consistency is soft and fluctuating. Resistant 
areas are often made out on palpation, due generally to the 
presence of cartilage or bone. The surface of the tumor 
imay be smooth, or where nodules of solid tumor or cartilage 
are present, irregular. The epididymis and vas deferens are 
in most cases not involved, although the size of the tumor 
may mask their presence. On section the cystic structure 
can generally be made out with the naked eve, and a definite 
cyst lining is in some cases distinct. Papillary ingrowths 
are often present. The cyst contents vary. They may be 
mucilaginous, colloid-like, serous, or sebaceous. Hair has 
been found in some cyst cavities. Supporting the evstie 
structure is a stroma for the most part appearing as con- 
nective tissue, in which islands of cartilage can often be 
seen as minute, pearl-colored, translucent areas. 

Mi rosco pu Appearance. Elements of the three primary 
germinal layers are constantly present except in Case IX, 
where no derivative of the ectoderm was found, but Wilms 
could not say positively that it was absent, since the whole 
tumor was not sectioned. Derived from the entoderm 
we find cysts or spaces with a lining of plain or ciliated 


columnar epithelium. Sometimes this is in a single layer, 
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sometimes it is stratified. Goblet cells and gland alyeo) 
may occur. The inner surface of the cyst may be smooth oy 
may be thrown into papillae with intervening crypts. Deriy, 
from the ectoderm we find epidermal elements in the form 
of a lining for cysts, or as solid processes. Degeneratiop 
often takes place in the solid processes, giving rise to eygy 
formation. The cells are often arranged as in the skin wit} 
all the different layers represented. An epithelial pear 
frequently occupies the cavity of a cyst. Hair and sche. 
ceous glands are rarely present, but were reported in cop. 
nection with Case oa Elements of the eerebral and peri. 
pheral nervous system were present in Cases XIV and XX 
They are rarely present. The mesoderm is abundantly rep. 
resented in most cases. Connective tissue, myxomatous and 
compact, smooth muscle and cartilage are the most constant 
elements. Bone was present in Cases III, XIV, XV, XVU. 
XX, XXT, XXIII and XXIV. Striated muscle occurred 

Cases IIT, XI and XXI. The development of the cirenla- 
tory system in the tumors varies. In some Cases areas ar 
found composed of nothing but blood vessels, as in Cases 
NIX (Hendrickson) and XXIV (Schwarz); then again only 

few blood channels are found, as in Case I. In none of the 
above cases except Hendrickson’s and Schwarz’s were well 
developed blood vessels mentioned. The circulation seems t 
be carried on in many cases by channels lined by endothe- 
lium running within the stroma. Frequently the connectiy 


tissue is very cellular, and histologically has all the appear- 


ance of sarcomatous tissue. Giant cells of foreign body | 


type are often present. They are arranged around epithelial 
pearls (Case XII), cartilage (Case XIX), and hair follicles 
(Case XX). Cells closely resembling ova surrounded }y 
spindle-shaped nuclei are described in Case XIII. The ar- 
rangement of these different tissues is often such as to sug- 


gest the anlage of some organ. The rudimentary trachea 


and intestine are most frequently represented. In Cas 
XIII Gessner found spaces lined by cuboidal epithelium with 
blind offshoots where the epithelium became flat. He was 
of the opinion that it represented the anlage of the lung. 
similar anlage is noted by Schlagenhaufer in Case XXYV. 
In Cases XXI (Lovett and Councilman) and XXIV (Schwarz 
tissues representing the anlage of the eye were described 

The three germinal layers do not develop equally, but the 
entoderm and mesoderm are always in excess of those of the 
ectoderm. 

The large majority of these tumors develop in adults 
Wilms was able to collect only four cases of undoubted con- 


Te- 


genital teratoma, to which should be added the cases ! 


ported by Lovett and Councilman, and Kockel. In the 
above twenty-six cases the age is given in only seventeen 
In all but two (the congenital cases) it ranged betwee! 
twenty-one to fifty years. There were eight cases in the 
third decade, two in the fourth, and seven in the fifth. 
Etiology—No explanation has shown satisfactorily wht 
these tumors develop in adults. Traumatism has been tf 
ported in a few cases, but the clinical history has been § 














which later develop into the testis. 
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rely given that reliable data on this point are not obtain- 
ble. In only five instances in the above twenty-one cases was 
Jit. . . 


In Case III 


fifteen years previous to the development 


the presence or absence of traumatism stated. 
trauma occurre d 
In Case XII trauma occurred two years after 
In Cases I and XVI absence of 


f the tumor. 
the growth had been noted. 
‘raumatism is definitely stated. In none of the above cases 
therefore could the growth of the tumor be directly or 
ndirectly attributed to traumatism. 

Origin. Among the theories which have been advanced 
‘o explain the origin of these tumors are the following: 

1. The Theory of Metaplasia.—It is assumed that one 
variety of tissue can change into another. Cysts were sup- 
anys originate from the epithelium of the tubules in the 
cells the 


bules, the central portion degenerating, thus forming a 


su 


testis, or from solid derived from 


processes of 


st. This activity on the part of the epithelium was sup- 


osed to exert a stimulus on the connective tissue, which 


; 


save rise to the formation of cartilage, bone, etc. In cases 
here cartilage was found to antedate the cysts its develop- 
ent was supposed to stimulate the growth of epithelium. 
Ciliated epithelium was traced back to the remains of the 
Wolffian body. This theory does not admit of the possi- 
ty that all the elements of the tumor have a common 
rigin. It is not accepted at the present day. 


2. Fetus in Fetuu—Advanced by Meckel. This theory 


ssumes that two ova are impregnated, both develop, one 
finally overpowering and enclosing the other. 

Klebs divides the teratomata into— 

(1) Endogenous—which result from the infolding of tis- 


sues during development. 

(2) Ectogenous—which develop from a feetal implanta- 
tion. 

He further subdivides the ectogenous form into— 

a) Allantoid variety, in which the rudimentary fcetus 

velops in one of the hody cavities of the other. 

b) Pre-allantoid, in which there is a complete or partial 
usion of the two germinal areas, one becoming enclosed in 
the other. 

Klebs states that in the allantoid variety a placenta and 
mbilical cord are found, while in the pre-allantoid variety 
e absent. 


a Wilms says of this theory that no organ 
the principal feetus could contain such a rudimentary 
arasitic foetus, although it might well account for teratoid 
tumors in the body cavities. We could not explain Case II 
this theory, since it would of course belong to the pre- 
lantoid variety yet has placental tissue in it. 
TT f Cell Inclusion. 


dvanced by Bonnet,” and assumes that either a 


cory This is a more recent theory 
fertilized 


ar body or that after the impregnation of the ovum, and 


aduring the early segmentation period, a cell or group of cells 


comes separated and incorporated among the structures, 


That such a separated 


segmentation cell even up to the sixteen-cell stage has the 


‘*Bonnet, Monatschrift fiir Gynikologie, Bd. xiii. 
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power of developing into a fetus has been proven experi- 
mentally in animals by Roux, Wilson, Hertwig and others. 
Barker notes that ‘“ Roux has noticed isolated segmentation 
cells in the body of young frog larve, and suggested that 
they might be of significance in the etiology of tumors.” 
We do not know, however, the exact method by which such 
a cell could be included within the testis. 

t, Development from Cells Normally Present in the Testis. — 
Wilms has shown conclusively that these teratomata arise in 
the rete testis, and has endeavored to trace their origin back 
to the true cells of the organ. He believes the tumor grows 
within the tubules and in proof of this points out that in one 
of his cases he found teratoid tissue in the adenomatous 
tissue of the tumor, and has also found it in a normal tubule. 
Growth within the tubules explains, as he believes, the cork- 


screw-like growth of the gland alveoli and the cyst forma- 


tion. Malassez, on the other hand, believes the growth 
begins in the interstitial tissue, and cites instances where 
normal testicular tubules were found within the tumor. 


Wilms explains this fact by development within the tubules, 
the tumor by pressure shutting off some tubules and _ pre- 
venting growth into them. If the tumor develops within 
the tubules we have only the spermatic cell as a point of 
origin, since the sustentacular cell is not a germinal element. 
If it arises in the interstitial tissue Wilms suggests that it 
might originate in some way from the so-called interstitial 
cells of Leydig since Nussbaum believes these to be unde- 
veloped germ cells. This view as to their significance, how- 


ever is not unquestioned. How either the spermatogenic 
or the interstitial cell can develop into a teratoma is not 
known, and Wilms gives no explanation further than to say 
that the germ cell may have been pathological from the be- 
ginning or normal at first, later becoming pathological. 

5. Partial Hermaphrodism.—Assumes the presence of an 
ovum in the testis, which after fertilization develops into a 
feetus. This theory does not explain the tumors present at 
birth, or developing shortly after. 

In discussing the relative merits of these theories we must 


We have 


to explain the origin of a tumor which constantly contains 


consider the conditions which are to be explained. 


derivatives of all three germinal layers, grows in the rete 
testis and in the majority of the cases develops in adult 
life. 
Kockel 


The theories of metaplasia, of feetus in foeetu (since 


notes a case of teratoma in both testicles of th 
same individual), and of partial hermaphrodism do not ex 


We do 


know how a spermatogenic cell could by itself give rise 


plain these conditions, therefore may be discarded. 
not 
to a teratoma, and we do not know that Nussbaum’s theory 
The 


the most plausible, but 


as to the significance of the interstitial cells is correct. 
cell inclusion theory seems to be 
leaves much to be explained. We cannot apply the results 
of experimental teratology on the lower animals to the 
human being. We cannot explain definitely how a segment- 
ation cell can be included in the testis. 

The occurrence of syncytial and decidual-like cells is 


noted in Cases IT, XXV and XXVI. 








In Case II we cannot say positively whether we are deal- 
ing with true decidual cells or some other type of cell which 
resemble them. 
closely associated with the syncytial cells that we are forced 


The cell type in question is, however, so 


to conclude that they are either decidual cells or cells de- 
rived from Langerhans’ cell layer, probably the latter. 
Regarding the histogenesis of these cells there is still con- 
siderable difference of opinion, and it does not come within 
the scope of this paper to discuss the subject in detail. 
sriefly, however, it may be said that while Minot, Gottschalk, 
Kastschemke and others believe that both the syncytium 
and Langerhans cell layer are derived from the feetal ecto- 
derm, Langerhans, Kossman and Merrtens believe the syncy- 
tium to be derived from the epithelium of the endometrium, 
and the cells of Langerhans layer from the fcetal ectoderm. 
If the latter view is correct then we must assume the pres- 
No tissue, 
If both 
the syneytium and Langerhans’ cell layer are foetal ectoderm 
then they should be classed with the proper elements of the 
varieties of cells are 


ence of an anlage of the uterus in these tumors. 
however, was found which was interpreted as such. 


Schlagenhaufer believes both 
He expresses his belief that the cells of fer- 


tumor. 
foetal in origin. 
tilized ovum or polar body destined under normal conditions 
to form placental tissue give rise to the syncytial cells and 
cells of Langerhans layer. Furthermore, he believes that 
the Langerhans’ cell laver can develop into syncytium and 
The 


presence or absence of placental epithelium in teratomata 


frequently observed such a transition in his specimens. 


depends, according to Schlagenhaufer’s view, upon whether 
a fertilized cell in a comparatively early or late stage of 
development suffered inclusion. If placental epithelium is 
present he assumes that the tumor originated from a fertil- 
ized polar body; if absent, it originated from a blastomere. 

Maliqnancy.—In Case V of Wilms series, tumor masses 
were found in the veins of the pampiniform plexus, which 
on section were cystic. Microscopically all three germinal 
layers were represented. 

Case XIV, Gessner. The veins of the spermatic cord were 
thrombosed by tissue, which contain nerve cells, nerve fibres, 
ganglion cells and osteoblasts. All these were present in 
the primary tumor. 

In Case XVII, reported by La Grange, a teratoma of the 
right testis was followed after extreme fatigue by a tumor 
of the abdomen, which microscopically corresponded to the 
growth in the testis. 

In Case XXI, reported by Lovett and Councilman, we 
find a teratoma of the testis, which after removal was fol- 
lowed by a similar tumor of the cranial cavity. No connec- 
tion between the two is claimed, since to metastasize, a por- 
tion of the tumor would have to be transplanted from the 
testis to the cranium. This is extremely improbable, especi- 
ally as there were no metastases in the lungs or other inter- 
nal organs. 

In Case XXV (Schlagenhaufer) a secondary growth was 
found in the lungs, which microscopically was found to be 


composed of syneytial cells and cells of Langerhans’ layer 
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arranged in the same manner as those found in the primary 
tumor. 

In Case XXVI (Schlagenhaufer) a continuous growth 
could be traced within the vessels of the spermatic plexus 
to the heart. Macroscopically the growth was fungoid in 
character; composed of finger-like processes. Microscopi. 
cally the structure of the secondary growth was composes 
of myxomatous tissue covered by syncytial cells and cells of 
Langerhans’ layer. 

The presence of the placental epithelial elements jn ¢h 
metastases but not in the primary tumor is explained }y 
the fact that within the vessels these elements have a bette; 
physiologic environment for development (Schlagenhaufer) 

From these instances we must conclude that teratomaty 
are sometimes malignant. The metastases, however, differ 
from those of carcinoma and sarcoma in that they cannot 
be due to the transplantation of individual tumor cells (ey. 








cept where only one type of tissue is represented in {I 
secondary growth), but rather to a continuous growth of th 
teratoma, or to a transplantation of a small portion of it. 
Can the individual elements of a teratoma, the stroma an 
the epithelium undergo a malignant change? In near) 
every one of the cases reported above some portion of th 
tumor when examined microscopically suggested malignancy, 
and in many cases the original diagnosis was that of malig. 
nant tumor. But we cannot depend upon the microseopi 
picture alone to decide this point, inasmuch as the appear 
ance of embryonic and malignant tumor tissue is so near) 
alike. Clinical evidence must also be taken into considera- 


tion. The development of malignancy in the placenta 


—— 


~~ 





tissue of teratomata is believed by Schlagenhaufer to ) 
dependent upon the proliferating power of the cells. This 
in turn is dependent upon the inclusion of a fertilized cel 
“The earlier th 


inclusion in the development of the ovum, the higher the 


in the earliest stages of development. 


inborn power of the tumor cells to become clinically malig 
nant.” In Case V (Wilms) we have sarcomatous tissue pene- 
trating the tunica albuginea and infiltrating the epididymis 
[t could not be determined, however, whether the sarcoma 
originated from the interstitial tissue of the testis or fron 
the mesodermic elements of the teratoma. 

Case XIX, reported by Hendrickson, of a teratoma test: 
showing perithelial angio-sarcomatous growth may be such 
case. Adhesions between the tunica vaginalis were assumel 
to be metastases, but their microscopical structure was not 
given. There seems to be no way of determining whether 
this growth originated from the tissue of the teratoma. ™ 
In Cases XXV and XXVI, how 
ever, this question is clearly answered in the affirmative 
Since the placental epithelial elements in the metastase 
must have been derived from the embryonic elements of the 


clinical history is given. 


tumor. 

The presence of a malignant tumor of a testicle in whic! 
there was also a teratoma is illustrated by Case X of Wilm 
series. The greater part of the testicular parenchyma thal 
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is normal, but that nearer the tumor shows the 
From this tissue the main mass 


remains 
alveoli packed with cells. 
f the tumor is derived and is of a carcinomatous nature. 
In conclusion regarding malignancy we can say: 
1. Teratoma can be malignant by growth along blood or 
ymph channels. The 
f jerivatives of one or more of the three germinal layers. 


secondary growth being composed 


9 Malignant new growth, originating from the tubules of 
the testis, and teratoma testis may exist simultaneously. 

We are indebted to Dr. G. C. Madill, of Ogdensburg, New 
York, for the clinical history of Case I. 

Nore.—After this paper had gone to the press, we learned 
from Dr. Madill that his patient, Case I, shortly after the 
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attack of typhoid fever, had developed an abdominal tumor 
in the epigastric region. 

The tumor increased rapidly in size and the patient be- 
came progressively weaker and died on September 5, 1902. 
A partial autopsy was performed and a tumor mass was 
found surrounding the head of the pancreas but not involv- 
ing it. 

Portions of the tumor tissue were removed and sent to 
us for diagnosis. Microscopic examination of the tissue 
showed that it was made up of cells irregular in shape and 
size, often containing budding nuclei. 

The arrangement of the cells in places resembled that 
found in carcinoma but the greater part of the tumor was 


definitely sarcomatous. 


CORRESPONDENCE. 


BERLIN, GERMANY. 


To the Editor:—In Tue Buuuetin February-March, 1902, 
Young described a modification of my prostatic incisor under 
the title of “ A New Combined Electro-Cautery Incisor for 
the Bottini Operation for Prostatic Obstruction.” Accord- 
ing to him the chief advantage of this modification is, that 
nives of different heights may be used. Young believes to 
have brought out something new by this, but he is mistaken. 


As proof of the above statement, I quote the following 


le of January-February, 1900, entitled: “ Neue 
Radikalbehandlung 


from my arti 
Mittheilungen zur Galvanokaustichen 
der Prostatahypertrophie per vias naturales (Bottini’sche 
Operation ). 
“Theoretically the depth of the incision is represented by 
the height of the galvanocaustic knife, measured from its 
to the shaft at a right angle. 
“ing as an example the middle lobe, which may vary in 


It would seem, therefore, 


an advantage, to have knives of different heights 
For this reason I had galvanocaustic 


ize, to be 
at our disposal. 
nives made for me, measuring from 0.8, 1.0, 1.2 and 1.4 to 
l5em. I choose one of these, according to the cystoscopic 
finding, and, what is still more important, the rectal finding 
ifter the 
ackward,” 


taken instrument has been introduced and turned 
[ added the following note at the time (Footnote No. 17): 
“As a instruments are with a 
knife of 1.2 cm., which represents the height mostly used, 0.8 


cm. seems to me to be dispensable; 1.4 to 1.5 em. is too high 


rule, manufactured 


my 


for many cases and has this further disadvantage, that the 
tendency to bend is naturally greater because of the increased 
height. It need only to be mentioned that the incision can 
be deepened by recutting in the incision either during the 


sale sitting or at a later one.” 


Deutsche Medizinal-Zeitung, No. 1-6, 1900. 


[ treated on the same question in my article on “ The 
Treatment of Hypertrophy of the Prostate Gland by th: 
Galvanocaustic Method after Bottini,” in W. H. King’s 
“ Electricity in Medicine and Surgery.” It may be found 
on p. 206, and is as follows: 

s dependent, on the one 


“The depth of the incision 
hand, on the fact that the instrument be firmly pressed upon 
the prostate gland; on the other hand, on the height of the 
knife. I possess knives of various sizes, from 0.8 to 1.5 cm 
in height, and choose between them dependent on the thick- 
ness of the prostate gland. As an average size 1.2 cm. is to 
be designated; my instruments are supplied with this size 
unless another size is especially ordered. The incision may 
also be deepened if the instrument is firmly pressed down and 
the knife is moved to and fro for a second time, along the 
furrow. 

To be sure, I did not have an entirely new instrument 


In general, however, this is not expedient.” 


made for each different knife; with my instrument, different 
male parts alone are necessary, the female remaining the 
same. The only difference between this and Young’s is, 
that in his, a part of the outer end of the male portion re- 
mains the same. It is a question if there is any advantage in 
his arrangement, because the expensive part of the instru- 
ment is the platinum-iridium knife, of which one must have 
several in either case. The disadvantage of Young’s is that 
the male part is made up of two pieces whereby it suffers in 
simplicity and safety. 

In addition, I wish to emphasize that, as my experience in- 
that of different 


heights are not of the great significance which I formerly 


creases, I have become convinced knives 
thought, but one averaging 1.2 to 1.3 cm. in height is suffi- 
cient for all cases. 

I may be allowed, as substantiation of this, to state that in 
my last 37 cases, as far as I can remember, all—or, at least, 
nearly all—were operated with a knife of 1.2 cm. height and 


in these 37 cases (excepting one death, one non-success in a 








IS( 


case with a small prostate, and one case which was operated 
too recently to allow of any opinion on the result) there were 
3+ successful results, 27 cases being cured and 7 decidedly 
improved. 

At all events, from the above given quotations it is shown 
that the instrument recommended by Young can not be 
designated as “ A New Electro-Cautery Incisor,” but at most 
as a modification of mine. I must add that Young himself, 
in a letter to me, correctly recognizes this. He writes (March 
24, 1902): “ The instrument in question is merely a modifi- 


cation of your own splendid instrument.” 
ALBERT FREUDENBERG, M. D. 


Berlin, S. W. Wilhelmstr. 20. 


Repty or Dr. Youna. 


When [ published the article entitled * A New Combined 
Electro-Cautery Incisor,” I used the word “new” to desig- 
nate a combination, which was and is an essentially novel 
plan. Although I had read numerous articles by Dr. Freu- 
denberg | had failed to see the one in which he had spoken of 
employing more than one blade in his operations, else I 
should have referred to it. I had sent for his instrument 


and it was furnished with one blade, and in none of the 


subsequent catalogues of the German instrument-makers 
have | seen any reference to there being but one instrument 
and that with a single blade of given height. 

[ have now operated on over 70 cases of prostatic hyper- 
trophy, and in this series have encountered the greatest 
variation in such hypertrophy as to size, shape, and consist- 
ence. In some the enlargement was as great as an orange; 
in others there was no enlargement at all, a mere sclerosis 
or fibromatous metaplasia, with little or no increase in size. 
Several cases of the latter type, where I feared to use Freu- 
denberg’s instrument lest the blade might cut too deeply, 
brought forcibly to my mind the need of blades of different 
sizes, small for very small prostates, medium for the usual 
enlargement, and largé for great hypertrophies. 

[ wrote in March, 1901, to a prominent importing house 
in New 


furnished with blades of different sizes, and received a nega- 


York to ask if Freudenberg’s instrument could be 


tive reply. l then decided to have several blades con- 


structed, similar in every way to the male blade of his 


instrument, each with the large screw traction wheel and 


axle firmly attached to it (as it now appears Dr. Freudenberg 
had done). 
combination would form a most 


Realizing that such a 


cumbersome and unwieldy “ set,’ 1 decided to substitute a 
simple mechanism whereby each blade might be easily de- 
tached from the traction apparatus, so that the latter would 


do for all blades. In the meantime, other defects in Freuden- 
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berg’s instrument had been detected which have jy part 
c 
been described in the paper in THe BULLETIN (q. Vv.) and 


changes were made to obviate them. In the end the fo] 


low. 
ing additions and alterations were made: 

1. Four blades were constructed, .8, 1.2, 1.7, and 2. os 
high, which could be interchanged by the mere eleyatigy 
of a “ spring catch.” 

2. The mechanism of the connecting handle was radical] 
changed so as to do away with the defective contact and 
overheating of Freudenberg’s instrument. 

3. The shaft was made so as to allow longer incisions { r 
the great hypertrophies. 

t. The beak was changed from the gentle slope, whieh 
frequently slipped into the urethra during the operation with 
unpleasant results, to a more rectangular shape, which effee. 
tually prevents such catastrophies. 

5. The male blade was enlarged and changed so as to 
better carry a larger current, and the mechanism of attacb- 
ing the platinum blades to the shaft was improved and 
strengthened. 
which held the traction apparatus 


6. The tedious screw 
to the female blade was replaced by a quick-working “ bayo- 
net lock,” thus greatly facilitating the change of blades and 
the cleansing of the instrument. 

Other minor alterations were also made, but those | nar- 
rated seemed to justify the title “ new,” which was intended 
to apply to the combination and not to the single instrument 
itself, which I frankly stated was based on Freudenberg’s 


model, the excellence of which I again acknowledge, as I did 








in the letter quoted by Dr. Freudenberg. A new instr. 
ment is not necessarily an entirely original one. 

Dr. Freudenberg says that he now believes * that one blade 
is sufficient for all cases,” that he has given up his * comin 


We are 
agreeable to use his old instrument. 


ation.” 


new ” com- 


With the “* 


bined incisor, I find the ability to choose a blade to suit the 
size of the hypertrophy of the greatest value, and as the 
instrument has been used in now about 30 cases with perfect 
satisfaction, I can assure Dr. Freudenberg that his assertion 


° ° 4 - ‘ Fore i 
the improvement on his valuable incisor “ sulfers 1 


I 


that 
safetv ” is incorrect, and, in fact, unwarranted (as he as 
never seen the instrument). 


e 


During the last year | have operated and cured with 
small blade, several cases in which Freudenberg’s instrument 
would probably have penetrated the prostatic capsule, and 
resulted fatally: and on the other hand, I have had success 
with the large blade in cases of great hypertrophy in whit 
the 1.2 em. blade, which Dr. Freudenberg now uses cout 


not, | believe, have sufficiently cauterized for radical cure 


Youngs. 


Hueu H. 





Baltimore, July 13, 1902. 


not surprised that he has found it mor 
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NOTES ON NEW BOOKS. 


» American Year-book of Medicine and Surgery for 1902. A 
early D t of Scientific Progress and Authoritative Opin 
on nehes of Medicine and Surgery, drawn from 
yurnals wraphs, and text-books of the leading Ameri 
n and cien authors and investigators. Arranged, with 
ritical editorial comments, by eminent American specialists, 
der the editorial charge of George M. Gould, A. M., M.D. 
In two volumes: Volume II, General Surgery. Octavo. 6384 
ages. Illustrated. (Philadelphia and London: W. B. Saunders 
é& Co. 1 .) Per volume: cloth, $3.00 net; half morocco, 
¢ net. 

rhe general scope of the Year-book is too well known to need 

planat In this year’s volume on surgery the first 


total of 656 pages of reading matter, are 


evoted to weneral surg’¢ ry; gy necology and obstetrics cover 170 
ges, thus giving pages for these major subjects. The re 
e limited space is devoted to the specialties. Of the 


ects whicl re discussed at considerable length we notice 


hetics, fractures, diseases of the respiratory and vascular 


ems. her ppendicitis, diseases of the liver. In the 363 


res of somewhat coarse print devoted to general surgery it is, 


', impossible to give anything like as adequate a review 


the subject as is to be found in the standard German and 


‘rench works of this character, such as L’Annee Chirurgicale and 


lildebrand’s Jahresbericht, but valuable 


length. 


papers are 


very many 


ystracted at some As a digest of scientific progress 


d authoritative opinion drawn from American and foreign 
mrees, the section devoted to surgery fails to meet our expec 


a discussion of the views of 
truth. The 


papers in the English 


00k claimed to be 


ding American writers it would be nearer the 


reviews are those of 


course that a large number of ex- 


means 


important foreign papers fail to receive any notite 


hatever. As an example of this we may take the chapter 
Surgical Diseases of the Liver. Thirty-two papers are 
bstracted and discussed. Of this number all but three are 


rom papers printed in the English language, and twenty-three 


r over two-thirds are abstracts of papers by American writers. 


the Year-book is to be made what it claims to be, a general 


w of the opinions of both American and foreign writers, 

s fault should certainly be corrected in future volumes, for 
only is this true of diseases of the liver which we have 
keh as an example, but the preponderance of abstracts from 
erican and English sources is equally striking in all subjects. 
rhe chapters devoted to gynecology and obstetrics show evi- 
nee of much wider reading and more careful selection of 


riicies from the literature on the part of the editors of these 


pters. This section of the book should prove of great value 


oth specialists and the general practitioner who desires 


review of latest opinions on these subjects. 


voted to the specialties cover so little space 


that we fail to see how they can be of very great help to 


gh they may be of some aid to general prac 


hers in calling attention to important topics. As an ex- 


brief Space allowed to the specialties, we 


ice that only 1 n pages are 
pag é 


devoted to the entire subject of 


opedic surgery, in which branch there are so many active 


orkers at present. Such reviews, grouping together the most 


portant papers on various subjects in one volume, may be 


greatest value, and we hope that the American 


. ok \ improved in the future so as to compare 


imilar publications in Germany and France. 
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